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AUTIlUirS I’Kl-L'ACE TO illE AMEIUCAN EDITION. 



As uditioii of tills Imnk was reiii'inled immtiiliiUely 
iil'ui- its tirst iiublicaliuii, aud I thus had the uinjurtii- 
ally of insi'iliiig vaihuus uonvclioiis and some im[uu-unl 
additimis, Tliesu ui'o iiiuluded in tlie pi'esuut Amei'ii-aa 
edition, togutliei' with some now eonvutimis. It. is a 
great graliru'iit ion to me tlial iny work sin mid he tlnniglit 
worthy ol'retmhlication in the Llnited States, whidi con 
tains so large a bmly of intelligent readers. Tlie details 
given ill tlie lirst volniue will probalily be too nmnerons 
and niiimte for most i-caders; hut tbey aiipeared to me 
worth imlilishiiig, as dillereiit |iei'sons luiniil be interested 
in dilferenl classes of iininials and {ilaiiLs ; and the faets 
taken logellier shew ill tlie dearest iinmnev liow largely 
organic beings vary when subjected to doinestieatlon. I 
vimlni'o to call tlie n ader’a nUention to the ehaiiler on 
Pniigenesis. Tho view there i.iro|ionmleil is sim[ily hyiio- 
thutieal, hut it has n|ipeared to me, and I liave tlie siitis- 
faetioii to know tliat it has likewise tluis apiieiired to 
some eaiialde judges in England, to lie no small gain to 
seize on a material bond, by wlileli the various forms of 
reproduction, inheriianee, developimmt, etc., can In- emi- 
necled together, We thus get rid of such vague terms 
as spermatic force, the vivilieation of the ovule, sexual 
potentiality, and the ditfusioii of mysterious essences or 
properties from either parent, or from botli, to the ehild. 
Whatever may be tliouglit of llie conelusioiis at wliidi I 
have arrived on various points, I hope that the student 
will tiiid my work of use, as giving to him a larger body 
of laelliodically arranged facts on certain .subjects tlian 
can be found, as I believe, in any other work. 

Cii.vKLKS Darwin. 

Down Bromi.uy, Kent. March 38, 1868. 
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ADDITIOXS AXD COEEECTIOXa 



PcRUSHERS’ XoTE TO TUE READER. — The first Eufflish edition 
of this work w»8 taken up at once, and a second tallied for. In 
lint ifptint Mr. Darwin made a namber of cliaiiges and corrcc- 
linns, and sent ns lUe advance slieets containing ilieni. He also lias 
given ns a number of manuscript corrections wliich do not even 
iippear in the latest Englisli reprint- If the reailer will mark llie 
imssiige.s indicated below, lie will liave liis co]ty reviseil u\i to tlie 
iintlior’a lati-st views. These corrections, us well as Mr. Darwin's 
prefui'e. were received after the book wa.« printed; and we were 
uliligeil, by force of circniustnnces, to insert both in e^tra pages, 

CkRUEL'TIOXjI to VOL. I. 
i’ago 8li, and wherever S'/a IniUr/t orcurs, read Sxs /ndiVi/s. 

Page IU4, Hi lines from top. Instead of " It has Im-vii found in 
England associnteil with the remains '»f the elepUnni and rhino- 
ceros,” read "It ain«irenlly did not exist in England before the 
XeolitUic periivl, thougli a greater age was formerly iisrigned to it." 

Page 104, 3d line from Imttotn. After It. add, "and 

according to Mr. Boyd Dawkins ia ideiuioai witli it." 

Pagr- 104. fisit note 40. Strike mil refereuee to Owen, British 
Miuunmlia, nud irs-ti ‘‘Mr. B>wd Dawkins on the British Fo.ssil 
Oven, ' Jmirnat of tiie lleol. Soc.' Aug. 180T. ji, l'<3." 

I’lige 137, 3d line from bottom. For ••during rlie early stom* 
period." r.-nd " during the early part of the Xi-olithii‘ ]«n'io<!.‘’ 

Page 3im, foot-note :?.T Strike out that pari of the note in-gin- 
iiiog •• Imt it is stati-d," and ending willi '• than in tie- feiiiale " 
Page ‘3‘id, 13 Unis' ffuni lop. For (Dcerfwi/^/Kj ri'di'»'"l rend 
(.'1/i/ra »ii'Wi"ti'i, 

Page d.'il. IH lines from top. .4flcr woni •' strain " insert " .4 gain. 
Mr. T. Jeniier Wier informs me tiial a ]>eat"'rk at Blacitlu-atli, 
whilst young, was wliite, l«ut as it liecnme older it assnnied the clia- 
raeter of the lilack-shoulden-d variety; Imth its imn/nts were eom- 
inon jienrneks. Here we liavi- six distinet cas/»i." i-ie. 

Page ;5.13. il line.s from top. For "as it did to Sir B. Heron, to pre- 
l•nndernle strongly in favour," read "evidence sei-ms to me to he 
decisive in favour of the black-shouldered," etc 

Page :l.V>, 8 lines from top. For " hy nnturahsts." rend " hvsnme 
iiivturalists." 

Page 47d, U) lines from bottom. Insert, after " no success,'' "hut 
Dr. Iliidehnind informs me, in a letter dated Jan. 3d. ISfiS. that he 
I Kis recently Mjcceeded with the potato He removed all tlie eyes 
ti'oiii a white, smooth skiuued potato, and all front a n-d, scalv po- 
tato, and insei-ted Ihnu recippx-allv into each other. Front ilu-sc 
eyin he raiseil only two plants : and of the tn\M-rs loranst liy them 
two were red and scaly at one end. and wliite and smi'otli-skiimed 
at the othc-r : the middle i«rl Is-iug wiiile with red streaks. II-*lice 
the i>os9iliility of a graft hybrid may l.e hsikeil at ns estnlilisiu-d." 
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AKlUTUlNri AND OOilKECTIONS. lU 

[Mr. Darwin BtntPS tlmt lliis ca»i> of Dr, liildebraud 1ms luodiiisd 
his bidirl' ill tlip nossiliililT of nmkinj; a liylnid,— Fuu. | 

l>ivn- dT.I, 18 liiH'S IVom bnUmii, Al'tPr " iimtain'c known to iiu', 
inwrr •• (wiili til.' cxa'iition of the case just Kivi-m,” 

Taut' 47d. Id Itiii's from bottom. Striko out all of tliu sont.'ucs 

aft.T " nbovo ili‘si‘i'ibc.1." , . t> 

I'lur.' T.i foot.m.tu 121) add : “ Dr. IliWobrand, of Bonn, in 

a inter dau d Jan. 2, iSOS, inf.ivm* mo tlmt lu' lias rn'enilv cwissod 

v.'Umv and r.'.l mum' and obtaiiu'd tb>' sanm resulls “'’' Y'' 
willi till' imiioi'taiit addition, that in oin <'iise tlu' iiMs '''ii‘ li sop- 
norts til.' sooils was siuincd of a brownish color ; l>['. Hilil.'ln'iiml 
ils.. iriv.'s nil' S'liiH' striking casi's with ti'«iic.'t to tin- npiili'-ti'oi', 
lik.'tlios.' ri-cord.-d furth.'i' .in. These valiuibh' l.o'ts will soon In- 
ink'd in tlie ' Hot. Zi'Uiitiff.' ■' , , , . .. 

Pa"'.; 48'). dd.l to loot-note : " Dr. BowcvbnTik 1ms J'*' 

following strikiufi cns.' A bla.'k, Imirb-ss Harlmvy biti-h n'lis hrsl 
iraiireRimted bv a mouirnil siianiel with louil byowii Imir, aud si . 
pnldi^'d live luiin'iee. three of whnh were hairless an.! n.ico . 
Ui''l "ith shi'H brown hair. Tin- next time she iwis put to a tull 
black, haii'l.'ss Bnrbary dii^r ; bnt th.' mischiel liu.l h.-.-n iinplunmd 
in the luotli.T. and ajiniii about halt the hUer lo.ike.i like piir 
Barliarys. and the other half like the s/iorf-lmired profieuy of the 

486, 5 lines from hottora. For •' Titer.'; is a lyonsiderablp but 
insufficient ii.idy of evidence,'’ read " There is sufficient evidence. 
COKRECTIOXS TO VOk. II. 

Paae 26. To the paragraph .'nding with “ operated iin.” add 
•' simv the nnhlication of the first edition of this work, I liave rc- 
r.-ive.l an ai-count of auolher iiistamn: of the regniwth of a snper- 
nainiTary digit. ” 

Pag.' 62, 6 liii.'S from bottom, l-.ir " i.i insert i-' 

Pao'.'.lli 2.1 paragtaph. After “ always prodncwl, ad.l ' I hear 
from Mr. Blvth that the hybrids from the canary an.l goldlincli al- 
most invariably hav.- Btv.'ivk.'.l fcuth.'vs on their backs ; and tins 
streaking must he derived from tin- ali.u'iguial wihU'aniu'y. ^ 

Pag.; 88. 14 lini's from top. For " (Idihiora .fty.v/i/i'fcO, ri'iiii 

*P or.V]7(t'’6^1hn'-riri^ top. -Aft.-v ” MnU^;' ius.'rt " In a third 
iiistiini'O, li.nv.'V.T, /*. qiuiih-iniunUrh fcuit.'.l freely, wh.'ii aiti- 
ficiiillv fertilised with its. iwn pollen," 

Pag.' 184, r, lim-s fn.m top. Eras.' all of th.' s.'ntcnc; ali.'V lur- 
k..-y," ami add "and fovl av" kept and hre.l by vanoiis reiimle 

" Pa™ 221 , 2.1 lino froin liotf'im, Sirik.- out all the smiti'n.'.’ ull.'i' 
'•r-oTlt." and iiiserl "so th.- sumo thing oernrs with tTiiimi-plio 
tilaufs; for instauc.', th.' ini.i-styled form ot Li/l/tr'iin. »' „'nni’ 
.•oulil Im illi"ritimatelv fertilised with the gr.'iit.'St .-ase by polii'ii 
fr..m th" h,ng.'r staiuei.s ..f tlu' sh.irt-stylcd f.imi. and yiel.le.l imin.- 
sei' ls. Imt the Intt.'r form did not yield a single bbb.I wlu'n fertili,. 'il 
liv till- longer stani.'na of the mi.l-styl.'.l form. ' 

■ Pa™ ;i4r,;U2,nnd wherever" hiica',t.‘ Dnthier.s" occiii'P, reinl " Im- 
enzo,~aml alter ’the same in the index. 
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.VI>OI A\u OiKUliCTIONS. 



PatT'" -*2^, 3il liuf I'nim Imttom. Strike out all of the sentence 
alt' i' ■' tiinpuintion," and iusi-rt ■ hi>vv it cotnes tiiat orffanic lieinjts 
iile itiral in iwry resi>ect are habitually i>ro.lu<'i-d by such widely 
dilli rciit |injc.',v'es as huildiiijj and trui- seuiimil generaurei." 

Piiye 431. 11 lines frmi bottom. Alu-r " iialuje." add " and in 
the ease of I>a(i!tniu. Sir J. Lubbock tiist showed that ova and 
|wnd-ova are identical in structim'-" 

I’a'.'f 431. foot note 3. Fi>r ' Cecydomyiik-'’ ivad " C'ecidoniyile ' 
+17. larairraiih Urnft hyliridt. In the 2d line of tlie 
I'nro .'riipli, eul out after luhimi and make it read " 

• "huiii. it was shc-wu that, after the livues of two ]il.mts." c-ie. In 
till' sixth line of (larjo’raldi. for '•are imiuialely united." read " liave 
bi-eome intimately uiiitiHl." In the Slh line, "it is certain." 
should read "it is also cerliiiii." Tin elosinir sriitetice of tio' ]i;ir:i- 
irnilili, '• Should it ever be |>^lved," etc., is to be iiosiilied to ri'.id, 
•' The jMwsibility of the production of hyliridized buds liv tho miinu 
of two diKiiiielivc- veudalive tis.su<-s i»uli iiiitK>rtant fuetjis it shows 
iia that si'tuinl niid asexiuti |>ru<luciioii are <-ss>-ntm1Iy tlie sumo ; for 
the iKiWer," etc, 

Paoe+f'i, bottom line- Kofinsd'led info theeve." cad " inserl. il 
into til" ear of an ox, liviil for eii-lit years, and uc<iiiireil,nceoriiinif to 
Prof. Mnnteunxai,® a weijjlit of 3!H! tfmmim-s, and the aitoiijsliiiijf 
loiijjth of 'J1 i-fiilimeli'i's, or about It Kiiolish indies; so that llm 
head of the ox appenretl to U-nr tlin'e Imni-." 

Piiite 443. For llsit iiole22.sul)stitute" H.-irli iiniesli atiiiiiali, ete. 
Miliuio, isti.3. p, .31. Tab. 3." 

Paife 4lfi, otii line from to)i, Strike out the wntence Is'triniiiiij; 
•• NeiiHj similar views," au«l iiin-rt " Views in some ri's|ieet» Biniilar 
have Iveii )iri>[smiid<tl. ns I liiid by other milliors " 

^^Paye 433, 3d line from bottom. For " d.STd.lHIO," rend "O.Sli*, 



i’liye 433. Cancel the fcK.uioie 31. ns far as the won! " linrmer," 
and iiiseit " Mr. F. Bueklund earefiillv caleiilated. bv wi'iyhiliy. tlio 
iilKive number of eyjrK i„ „ c.„msb ; V.r ' lauid mul 'Water, ’ IHIlS. 1>, 
t>2. hi u previous instance be found the niimlMT to Is- 4,'<72,1HH1." 

Piiye 4(i3. 17 lines fn.in lop. Strike out the i«irugrnpli Im- 
yliiniiiir "It was sbo«a," and siilisiiliile the hdlowin}.'; "As bv 
our hy|mthc"is buddiny or fissinti ditjers from seiiiiiml irenernlion 
only m tile m.mner in whidi the yemmiiles an- lir.“t nyyii'cated we 
«u understand the lausdiulity of the ronnation of yraft bvbrids, and 
tlieao yraft-bybrids, wliich combine the diameter of the' two forms 
ot wliidi the tissues linve bi-come uniti'-l. emnen't in the plosi'.st and 
mi^t interestluir manner B.'minalion and sexual reprotludioii." 

Faye .jH. l(j Jim-s f„,m top. ".Irt.M moKrfi.iOi," add " i., p. 223 " 
Faye .)22. After " Bowen, Prof.," insiTt " 13oWi:nB.\NK, l>li.. on 
tlie etieeta of a first impreynation. i„ p. 4W." 

1 aye 330. {hmlr-fiiymi strike out referouee to vol. i. 

layoodU. After " 1 In.DEjm.vjtD. Dn.." insm "onymft tivhrids 
M 1”"™ "" 

P"'*'- R-'" strike out ri'ferenee to U,.a 
Pnyc For “ S'U f/oficu" read " Sat tinUcnt.’’ 
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PREFACE TO THE AMERICAN EDmoN. 



Tins work is here reprinted from the Englisli edi- 
tion, under an arrangement with the author, upon the 
rooommcndatiou of the subscriber. It is a peffect trea- 
sury of facts relative to domesticated animals and some 
of the more important cultivated plants ; of the princi- 
ples which govern the production, improvement, and 
preservation of breeds and races ; of the laws of inheri- 
tance, upon which all origination of improved varieties 
depends; of the ill effects of breeding in-and-in, neces- 
sary though this be to the fall development and perpetu- 
ation of a choice race or breed, and of the good ellccts of 
an occasional cross, by which, rightly managed, a breed 
may be invigorated or improved. These and various 
kindred subjects are discussed scientifically, with rare 
ability, acuteness, and impartiality, by one who has de- 
voted most of his life to this class of int^uiries, and who 
discusses them in a way and style equally interesting 
ami instructive to the professional naturalist or phy- 
siologist and to the general reader. To the intelligent 
agriculturist and breeder, these volumes will he especi- 
ally valuable, and if is in the interest of such practical 
men and amateurs that they are here reprinted. 
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iv 

Tlip suliject is, of course, connected with the theory 
■which has made Mr. Ilarwiu’s name so famous ; a 
theory wliich, extending the application ami range of 
those facts into past ages, regards the present species uf 
plants and animals as older and stronger- marked varie- 
ties, originated under a natural siileciion of the sorts best 
adapted to the circumstances and conditions of each place 
and time, in a -way which may fairly be compared with 
the development of our domesticated animals and plants 
under artificial selection and care. It was the study of 
domesticated races that suggested the theory. Whetlier 
that staild or fall, the facts in respect to breeds and 
races, 'which arc here so faithfully collected and discuss- 
ed, are none the worse for having served as the basis 
of ingenious speculations ; and they have an interest of 
their own, irrespective of all such theories, as w’cll as a 
practical importance which should commend them to 
general attention. The curious speculations toward the 
close of the second volume, upon the way in which 
peculiarities may be supposed to be transmitted fi onr 
parents to offspring, or from grandparents to a second 
or later generation and the like, arc entirely independent 
of tlic Darwinian tiieory. 

The Knglish edition being quite beyond the reach of 
the majority of readers in this country, the publishers 
of Thr Ammmn Afiricultnrist have done well in mak- 
ing these volumes generally accessible. 

A. Gray. 

CAMBiiiDCr;, Mass,, Mnrcb, 186S. 
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VARIATION OF ANIMALS AND PUNTS 

rNDER DOMESTICATION*. 



IXTRODtJCTIOX. 

The object of this work is not to describe all the many 
races of animals which have been domesticated by man, 
and of the plants which have been cultivated by him ; 
even if I possessed the requisite knowledge, so gigantio 
an undertaking would be here superdnous. It is ray in- 
tention to give under the head of each species only such 
facts as I have been able to collect or observe, showing 
the amount and nature of the changes winch animals and 
plants have undergone whilst under man’s dominion, or 
which bear on the general principles of variation. In 
one case alone, namelv, in that of the domestic pigeon, I 
will describe fully all the chief races, their history, the 
amount and nathre of their differcHccs, and the prob.ablc 
steps by which they have been formed. I h.ave selected 
this case, because, as we shall hereafter see, the materials 
are better than in any other ; and one case fully describ- 
ed will in fact illustrate all others. But I shall also de- 
scribe domesticated rabbits, fowls, and ducks, with con- 
siderable fulness. 

The subjects discussed in this volume are so connected 
that it is not a little difficult to decide how they can be 



: The Complete Work of Charles Darwin Onlir 



12 



DfTRODrCTION. 



best arraiiECil. I have determined in the first part to 
etve under the heads of the various animals and plants, 
a large body of facts, some of which may at first appear 
hilt little related to onr subject, and to devote the latter 
part to general discussions. Whenever I have found it 
necessary to give mimcrou details, in support of any 
proposition or conclusion, small type has been used. Tlie 
ivailer will. I think, find this plan a convenience, for, if 
he docs not doubt the conclusion or care .about the de- 
tails, he can easily pass them over ; vet I may be permit- 
ted to say that some of the discussions thus jniiited 
deserve attention, at least from tiie professed naturalist. 

It may be useful to those who have read nothing about 
Xatural Selection, if I here give a brief sketch of the 
whole subject and of its bearing on the origin of spe- 
cies.' This is the more desirable, as it is impossible in 
the present work to avoid many allusions to questions 
which will be fully discussed in future volumes. 

From a remote period, in all parts of the ivorld, man 
has subjected many anim.als and plants to domestication 
or culture. Man has no power of altering the absolute 
conditions of life: he cannot change the climate of any 
country ; ho adds no new element to the soil ; but he can 
remove an animal or pl.ant from one climate or soil to 
another, and give it food on which it did not subsist in 
its natural stale. It is an error to speak of man “tam- 
pering with natui-e ” and causing variability. If organic 
beings had not possessed an inherent tendency to vary, 
man could have done nothing.’ He uniiiteutionnlly ex- 
poses his animals and plants to various conditions of life, 



‘ To anr OBf wUo his .au«atl»»ly r»a4 
mf ' Origin o( Sporloi' tUU lalrodacUon 
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an<l variability sapcrvenes, whioli lu> c.annot evvn prevent 
or check. Consider the simple casool’a plant wliiclibas 
been cultivated diiinng a long time in its native country, 
ami which consequently has not been subjeulcd to any 
change of climate. It has been protected to a certain 
extent from the competing roots of plnius of other kinds ; 
it has generally been grown in in.annrcd s<nl, but proba- 
Uy not richer than that of many an alluvial tlat ; and 
lastly, it has been exposed to ebanges in its conditions, 
being grown soinctimcs in one district and sometimes in 
another, in different soils. Under such circuuislaiu’es, 
scarcely a plant can be naraid, though cultivated in the 
rudest maimer, which has not given birth to several \ a- 
rieties. It can hardly be maintained tliat during llie 
innny eliangos \vlnch this earth has undergone, and 
during the natural migrations of plants fiMin one land or 
island to another, tenanted hy dilferont species, that such 
))lanls will not often have been snbjoeted to ebanges in 
their conditions analogous to those which almost inevi- 
tably cause cultivated plants to vary. Xo doubt mmi 
selects varying individuals, sows their seeds, and again 
Sfleets their varying ofls]iring. Hut the initial variation 
on which man works, and without which ho can do noth- 
ing, is caused by slight changes in the conditions of life, 
which must often have occuiTcd under nature. IMaii, 
therefore, may be said to have been trying an experiment 
on a gigantic scale ; and it is an experiment whicb na,- 
ture during tlie long lapse of time bas incessantly tried. 
Hence it fidlows that the in-ineiples of domestication are 
important for us. The main result is that organic heiiigs 
thus treated ha%'e varied largely, and the variations ha>c 
been inlierited. Tliis has apparently been one chief cause 
of the belief long held by some few naturalists that spe- 
cies ill a state of nature undergo change. 

I shall in this volume treat, as fully as my materials 
permit, the whole subject of variation under domestica- 
tion. Wc may thus hope to obtain some light, little 



© The Complete Work of Charles Darwin Onll 



u 



1NTR0DUCTI0S-. 



though it he, on the causes of varlahiJity, — on the laws 
wliiuh govern it, such as the direct action of climate and 
fooil, the effects of use and disuse, and of correlation of 
growth, — and on the amount of change to which doines- 
tk-aicd organisms are liiihle. We shall learn something 
on llie laws of inheritance, on the effects of crossing dil- 
fci-eiit hroeds, and on that sterility whicli often supervenes 
when organic beings are removed from tiieir natural con- 
ditions of life, and likiMviso wlion they are too closely 
interbred. During tliis investigation wc slmli see tliat 
the principle of Selection is all important. Ahliongh man 
does not cause variability ami cannot oven jireveut it, he 
can select, preserve, and accnmnlale the variations given 
to liim by the liand of ii.atnre in any way wbioh ho 
chooses: and thus he can certainly produce a groat rcsidt. 
Selection may be followed citliev metliodically and inlcii- 
thmally, or micnnscionsly and niiintcntic)tially. Man may 
select and preserve eaeli successive variation, with the 
di.slinct intention of improving and altering a In'Ccd, in 
nccord.ance with a preemeeived idea; and by tlius adding 
np vari.itions, olteii so slight as to be imperecjiliblc by 
an imcdiieated eye, lie lias effected wonderful clmnges and 
im))Vovements. It can, also, be clearly shown that man, 
without any intention or thought of improving the breed, 
by preserving in each successive generatum the indivi- 
duals which he prizes most, and by destroying liie worth- 
less individuals, slowly, though surely, induces great 
changes. As the will of man thus comes into play, wo 
can understand how it is that domesticated breeds show 
adaptation to his wants and pleasures. We can further 
midei-stand how it is that domestic races of animals and 
cultivated races of plants often cxliihit an abnormal eba- 
racier, as compared with natural species ; for they have 
been modiSed not for their own benefit, but for that of 
man, 

In a second work I shall discuss the variability of or- 
ganic beings in a state of nature ; namely, the individual 
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(liffl-i'onces iirescnleil liy miinials aiul plants, ami those 
sliijhtly groati'V ami generally inheiiu-il dift'erciiee.s -wUii'h 
are rankeil hy naturalists as varieties or geographical 
races. We shall see how dillicvilt, or rather how iinpos- 
sihlo it oilen is, to distinguish hetween races ami siih- 
spccies, as the less well-marked forms have sometimes 
been denominated; and again hetvvecn sub species aiul 
true species. I shall i'uvther al teinpt to show that it is 
the common and widely ranging, or. as they may he 
called, the dominant species, which most treqnciUly vary ; 
and that it is the large and flourishing genera which in- 
clnde the greatest mimhcr of varying species. Variclios, 
as wo sliail see, may justly he called incipient species. 

Iiul it maybe urged, granting that organic beings in a 
state of nature prcsenl. some varieties, — that their organi- 
zation is in some slight degree plastic; granting that 
many animals ami plants have varied greatly under do- 
mestication, and that man by bis power of selection has 
gone on accniimlating sneb variations until he bus made 
strongly marked and firmly inherited races; granting all 
this, imw, it may be asked, have spoeies arisen in a state 
of nature ? The diftorcnccs bet ween natural vanelies are 
slight ; whereas the ditferenees are eonshlerable between 
the species of the same genus, ami great between the 
species of distinct genera, llmv do those lesser ditler- 
cnces become augmenled into tlie greater dlfleiem' . 
How do varieties, or as I have called them incipient 
species, become converted into true and well-defined 
species? How lias each new species been adapted to 
the surrounding phvsical conditions, and to the other 
forms of life on which it in any way depends ? ‘iVe see 
on every side of ns innumerable adaptations and contri- 
vances, wliich have justly excited in thc^mind of every 
observer the highest admiration. There is, for instance, 
a fly (Ceeidomyia)’ which deposits its eggs withm tho 
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Stamens of a Scroplmlavia, aiifl aGCi-etes a poison wliich 
nroclnccs a gall, on which the lavva feeds; bat there is 
another insect (Misocampvrs) which deposits its eggs 
witliin tlie body of the larva within the gall, and is thus 
nourished by its living prey; so that here a hymeiiople- 
rons insect depends on a dipterous insect, and this do- 
])emls on its ])ower of producing a monstrous growth ia 
a paiTiciihiv organ of a particular plant. Soil is, in a 
more or less plainly iiKirkcd manner, in thousands and 
tens of thousands of cases, with the. lowest as well as 
with the highest productions of nature. 

This lU'ohlcm of the couversiou of \-arieties into species, 
—that is, the augmontation of the slight differences cha- 
i-acteristic of varieties into the greater differences charac- 
teristic of species and genera, including tho admirable 
adaptations of each being to its complex organic and in- 
organic conditions of life, — will form the main subject of 
my second work. We shall therein see that all organic 
beings, without exception, tend to increase at so high a 
ratio, that no district, no station, not even the whole sur- 
face of the land or the ivhole ocean, would hold the pro- 
geny of a single pair after a certain miinher of genera- 
tions. The inevitahle result is an ever-recurrciit Strug- 
gle for Existence. It has truly been s.aid that all nature 
is at wav ; tho strongest ultimately prev.ail, the iveakost 
fail ; and we. well know that myriads of forms have dis- 
n]i])oarcd from the face of the earth. If then organic 
beings in a state of nature vary even in a slight degree, 
owing to changes in the surrounding conditions, of which 
wc h.avc abundant geological evidence, or from any other 
cause ; if, in the long course of ages, iiilierUablo vana- 
tious ever arise in .any way advaiilagoous to any being 
under its excessively complex and changing relations of 
life; and it worth! be a slvange fact if beneficial varia- 
tions did never arise, seeing how many have arisen which 
man has taken advantage of for his own profit or pleasure ; 
if tlieu these contingencies ever occur, and I do not sco 
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Ilow llie probability of llieir oenirrence can be doubtcil, 
tlu'ii the severe lunl orten-reeuiTent struggle for existenee 
will tletermine that those variations, however slight, 
which are favourable shall be presorveil or selected, and 
those which are unfavourable shall bo destroyed. 

This preservation, during the battle for life, of varieties 
which possess any advantage in structure, constitution, 
or instinct, I liavo called Natural Selection ; and .Mr. 
llerhert Spencer has well expressed the same idea by the 
Surviv.al of the Fittest. The term “ natural seleetion” is 
in some respects a bad one, as it seems to imply conscious 
choice ; but this will he disregarded after a litile lamiliar- 
ity. No one objects to chemists speaking of “electiyo 
affinity;” and certainly an acid has no more choice ui 
eombiningwith abase, than the conditions of life have m 
determining whether or not a new form be selected or 
preserved. " The term is so far a g.iod one as it brings 
into connectitm the production of dome.«tie races by man s 
power of selection, and the imtnral preservation ol varie- 
ties and species in a state of nature. For brevity sake I 
sometimes sj.eak of n.atural selection as an iulelligcnt 
;_in the s.ainc way as nslronomcrs speak of the at- 
traction of gravitv as ruling the movements of the planets, 
or as agrieulturisis speak of man making domestic races 
by bis power of seleetion. In the one case, asm the other, 
seleetion does nothing without variability, and this dr- 
pends ill some manner on the action of the sniTouudmg 
circumstances on the organism. I have, also, often per- 
sonitied the word Nature ; for I have found it dilhcult to 
avoid this ambiguity; but I moan by nature only the ag- 
gregate action and product of mauy n.atural laws,— and 
by faws only the ascertained sequence of events. 

In the chapter devoted to natnr.al selection I shall 
show from ex))erimcnt and from a multitude of tacts, 
that the greatest amount of life can be supported uii 
each spot^bv gi'cat diversification or divergence in the 
structure and constitution of its mhabitauts. \Ve shall, 
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also, sec that tlie continued production of new forms 
tliroii'j;)! natural selection, which implies that each new 
variety has some advantage over others, almost inevita- 
hlv leads to the extenniuatioii of the older and less im- 
proved forms. These latter are almost necessarily inter- 
mediate ill structure as well as in descent between the 
last-produced forms and their original parent-species. 
Now, if wo suppose a species to produce two or more 
varieties, and these in the course of time to produce 
other varieties, the principle of good being derived from 
divei'silication of structure will generally lead to the 
preservation of the most divergent varieties; thus the 
lesser differences characteristic of varieties come to be 
augmented into the greater diffei'eiiecs characteristic ot 
species, and, by the o.xtevmiiuuion ot the older inter' 
mediate forms, new species come to be distinctly detined 
oli)ocls. Tims, also, we shall sec liow it is that organic 
beings can be classed by wliat is called a natural method 
in distinct grotijis — species under genera, and genera 
under families. 

As all the inhabitaDts of each country may be said, 
owing to their high rate of reproduction, to be striving 
to increase in mimbers; as each form is related to many 
other Ibriiis in the struggle for life,— for destroy any one 
and its jilnce will be seized by otliers; as every part of 
tile orgauizatioi) occ.asionally varies in some slight de- 
gree, and as natural selection acts exclusively hy tlio 
preservaliou of variations which are udvaiitageous under 
the excessively complex conditions to which each being 
is exposed, no limit exists to the number, singularity, and 
perfection of the contrivances and co-adaptations which 
may thus be produced. iVn animal or a plant may thus 
slowly become related in its structure and habits in the 
most intricate manner to many other animals and plants, 
and to the physical conditions of its homo. Variations 
ill the organization avill in some cases be aided by habit, 
or by the use and disuse of parts, and they will be gov- 
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orned by the direct action of the siirronndiog physical 
coiulitinns and by correlation of growth. 

Oil the jirinciplos here briefly sketched out, there is 
no ituiate or nccessarv tendency in each being to its own 
ailv.aiicement in the scale of organization. IVe are almost 
compelled to look at the s|H‘cialization or difterentiatioii 
of ]iarts or organs for ditterent functions as the best or 
even sole standard of advancement ; for by such division 
of labour e.ach fiinetion of body and mind is belter 
jierfoitued. And, as natural selection acts exclusively 
through the presorwation of profitable modifications of 
structure, and as the conditions of life in each area gen- 
erally become more and more complex, from the increas- 
ing number of diflerent forms which inhabit it and from 
most o1’ these forms acquiring a more .and more jieifecl 
structure, we may eonfideiUly believe, that, on the whole, 
orgauizalioii advances. Nevertheless a very simple form 
tilted for very simple conditions of life might remain for 
indetinite ages unaltered or unimproved ; for what would 
it profit an infusorial animalcule, for instance, or an 
intestinal worm, to become highly organized ? Members 
of a high group might even become, and this apparently 
has occnrreil, fitted for simpler conditions of life; ami 
in this case natural selection would tend to simplify or de- 
grade the' organization, for complicated mechauism for 
simple actions would be useless or even disadvanla- 
goons. 

Ill a second work, after troaling of the Variation of 
organisms in a slate of nature, of the Struggle for Exist- 
ence and the principle of Natural Selection, I. shall dis- 
cuss the difficulties which are opposed to the theory. 
These difficulties may he classed under the following 
heads ; — the apparent impossibility in some cases of a 
very simple orsian graduating by small steps into a 
highly perfect organ; the ra.arvellous facts of Instinct; 
the whole question of Ilybridity ; and. Lastly, the ab- 
sence, at the present time and in our geological fovnia- 
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tions, of innnmerable links connecting all allieil species. 
Althoiiijh some of these ciifticiilties arc of great weight, 
■we fihaTl sec that many of them arc explicable on the 
theory of nutiival selection, ami are otherwise inexplica- 
ble. 

Ill scientific investigations it is permitleil to invent 
any liypotbcsis, and if it explains various large and 
imlepc’ndent classes of facts it rises to tbe rank of a 
well-grounded theory. The undulations of the ether and 
even its existence are hypothetical, yet every onC now 
.admits the nndulatory theory of light. The principle 
of natural selection may be looked at as a mere hypoth- 
esis, but rendered in some degree probable by what we 
positively know of the variability of organic lieings in a 
stale of nature,— by what wc positively know of tlic 
struggle for existence, and the coiise<jnent almost inev- 
itable preservation of favourable variations,— and from 
the analogical Ibnnatjou of domeslie I'aoes. Now this 
hypothesis may be tested, — ami this seeniB to me the 
only fair and legitimate manner of considering the whole 
ijuestion, — ^by trying whether it explains fcrer.al large 
and iiidopeudenl classes of facts^; such as the geological 
suecession of organic beings, their distribution in past 
and present times, and their mutual .affinities and homol- 
ogies. If the principle of natural selection dots explain 
these and other large bodies of facts, it ought to be re- 
ceived. On the ordinary view of each S|)Ocic8 luiviiig 
been independently created, we gain no scientific expla- 
nation of any one of these facts. We can only say that 
it has so pleased the Creator to comniaiid that the past 
and ]ircscnt inhabitants of the world should ap])oav 
ill a certain order and in certain areas; that He li.as 
impressed on them the most extraordinary resoniblances, 
and has classed them in groups subordinate to groups. 
But by such statements we gain no new knowledge; we 
do not connect together facts and laws; we explain 
noUiing. 
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In a tliird wovk I shall try the principle of natural se- 
lection by seeing how far it will give a fair explanation 
of the several classes of facts just alludeil to. It was the 
consulcration of these facts which first led mo to take up 
the present subject. When I visited, during the voyage 
of II.M.S. tlic Galapagos Archipelago, situated 

in tlip Pacific Ocean about 500 miles from the shore of 
South America, I found myself surrounded by peculiar 
species of birds, reptiles, and plants, existing .nowhere 
else in the. world. Yet they nearly all bore an American 
stamp. In the song of the mockhig-tlirush, in the liarsli 
cry of the earrion-hawk, in the gre.at c.amlleslick-like 
opuntias, I clearly perceived the neighbourliood of Ame- 
rica, though tlie islands were separated by so many miles 
of ocean from the mainland, and ditfei-cd much from it 
in their geologic.al constitution and climate. Still more 
surprising was the fact that most of the inhabitants of 
each separate island in this small archipelago were speci- 
fically ditferent, though most closely related to each other. 
The archipelago, with its innninerable craters and bare 
streams of lava, appeared to be of recent origin ; and thus 
I fancied myself brought near to the very act of creation. 
I often asked myself how these many peculiar .animals 
and plants had been produced: the simplest answer 
seemed to be that the iiih.abitants of the several isl.ands 
had descended from each other, undergoing modification 
in the course of their descent ; and that all the inhabitants 
of the archi])elago had <Iescended from those of the near- 
est land, namely America, whence colonists would na- 
turally have been derived. But it lung remained to me 
an inexplicable problem how the necessary degree of 
modific.ation could have been eflccled, aud it would have 
thus remained for ever, liad I not studied domestic 
productions, and thus acquired a just idea of the power 
of selection. As soon as I had fully re.alized this idea, 
I saw, on reading Malthus on Population, that Natural 
Selection was the inevitable result of the rapid increase 
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of all organa- 'beings ; for I was prepaix-d to appreciate 
the stiuffffle for esistcuc* by having long studied the 
habits of animals. 

Before visiting the Galapagos 1 liad collected many 
animals whilst travelling from north to south on both 
sides of America, an.l everywhere, nnder coudilions of 
life as different as it is possible to conceive. Americ.an 
forms wei-e met with— species replacing species of the 
same peculiar gener.a. Thus it w.as when the Cordilleras 
were ascended, or the thick tropical forests penetrated, or 
the fresh waters of America searched. Subsequently I 
visited other countries, which in all the conditions of life 
wore incomparably more like to parts of South America, 
than the different jiarts of that continent were to each 
other ; yet in these countries, us in Australia or Sontbem 
Africa, the traveller cannot fail to be struck with the en- 
tire difference of their protluctioiis. Again the refloetiou 
was forced on me that community of descent from the 
early inhabitants or colonists of South Aiuericji would 
alone explain the wide prevalence of American types of 
structure throughout that immense area. 

To exhume with one’s own hands the bones of extinct 
and gigantic quadrupeds brings the whole question of the 
suecessiou of species vividly before one’s raiml; .and I bad 
found in South America great pieces of tessellated armour 
exactly like, but on a majiniiicent scale, that coTcrlug 
the pisimy armadillo ; I had found great teeth like those 
of the living sloth, ami hones like those of the cavy. An 
analogons succession of allied fonns had been ])reviously 
observed in Australia. Here then we see the prcv.alcnce, 
as if by descent, in lime as in space, of the same tjqies in 
the same areas ; and in neither case does the similarity of 
the conditions by any means seem sufficient to .account for 
the similarity of the fonns of life. It is notorious that 
the fossil remains of closely consecutive form.ations are 
closely allied in structure, and we can at once understand 
the fact if they are likewise closely allied by descent. 
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The succession of tlie many distinct species of the same 
genus throughout the long series of geological formations 
seems to have been unbroken or continuous. Xcw spe- 
cies come in gi-adually one by one. Ancient and extinct 
forms of life often show combined or intermediate cha- 
racters, like the words of a de.ad laniiiiagc with respect to 
its several otfslioots or living tongues. All these and 
other such facts seemed to me to poiut to descent with 
modification as tlie metliod of production of new groups 
of species. 

Tlie innumerahle past and present inhahitaiits of the 
world are connected together hy the most singular .and 
complex aftinilies, and can be classed in groiijis under 
groujis, in the same manner as varieties can be classed 
tmder species and sub-varieties under varieties, but witli 
much higher grades of differonce. It will bo seen in my 
third work that these complex atfituties and tlie rules for 
elassifieation receive a national explanation on the ]irin- 
ciple of descent, together with modifications aeipiircd 
through natural selection, entailing divergence of clia- 
racter .and the extiuetiou of intermediate forms. How 
inexplicable is the similar pattern of the hand of a man, 
the foot of a dog, the wing of a bat, the flip|>cr of a 
seal, on the doctrine of independent acts of creation ! 
liow simply explained on the principle of the natural 
selection of successive slight variations in the diverging 
descendants from a single progenitor ! So it is, if we 
look to the strueUire of an individual animal or ]jlaut, 
when wo see the fore and hind limbs, the skull and ver- 
tebra', the jaws and legs of a crab, the ]>etals, stamens, 
and pistils of a flower, built on the same type or pat- 
tern. During the many changes to which in the course 
of time all organic beings have been subjected, certain 
organs or parts have occasionally become at first of lit- 
tle use and ultimately superfluous; and the retention of 
Budi parts in a rudimentary and utterly useless condition 
can, on the descent-theory, be simply understood. On 
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the -principle of moflifications being inherited at the 
same age in the cliihi, at which eacli successive varia- 
tion first appeared in the parent, we shall sec why rudi- 
mentary ])arts and organs are generally well developed 
in the individual at a very early age. On the same prin- 
ciple of inheritance at eorre.sponding ages, and on the 
principle of variations not gencr.ally supervening at a 
very early period of emhryouic growth {and hotli these 
principles can be shown to be probable from direct evi- 
dence), that most wonderful fact in the whole round ot 
natural history, namely, the similarity of members of the 
same great class in their embryonic condition,— the em- 
bryo, for instance, of a mammal, bird, reptile, and fish 
being barely distinguishable, — becomes simply intelli- 
gible. 

It, is the consideration and explanation of sucli fiicts as 
these wliich iias convinced me that tlio theory of descent 
witii modilication by means of n.aturul selection is in iho 
main true. These facts have as yet received no explana- 
tion on the tiieory of iiidepemleut Creations; they can- 
not bo crouped together under one point of view, but 
each has to he considered as an ultimate fact. As tho 
first origin of life on tliis earth, as well as the continued 
life of each individual, is at present quite beyond tho 
scope of science, I do not wish to lay miicli stress on 
the greater simplicity of the view of a few forms, or of 
only one form, having been originally created, instead of 
innumerable miracnlous creations having been necessary 
at iiiimmerable periods ; though this move simple view 
accords well with Maiipertuis’s philosophic.al axiom “ of 
least action.” 

In considering how far the theory of natural selection 
m.ay be extended, — that is, in determining from how 
many progenitors the inh.abitants of the world have 
descended, — we may conclude that at least all the 
members of tbe same class have descended from a sin- 
gle ancestor. A number of organic beings are included 
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in the same class, becans© they present, in<lcpeinleiitly 
of their habits of lile, the same fundaineiital type of 
structure, ami because they graduate into eaeli other. 
Moreover, members of the same class can in most cases 
be shown to be closely alike at an early embrymiiu age. 
These facts can be explained on the belief of their de- 
scent from a common form ; therefore it may be safely 
admitted that all the members of the same elass have 
descended from one progenitor. Hut as the members 
of <juile distinct classes have something in common in 
structure and much in common in constitution, analogy 
and the simplioitv of the view would lead us one step 
further, and to infer as probable that all living creatures 
have descended from a single prototype. 

I hope that the reader will pause before coming to any 
final and hostile conclusion on the theory of natural se- 
lection. It is the facts and views to be hereafter given 
which have convinced mo of the truth of the theory. 
The reader may consult my ‘ Origin of Sjieeies,’ for a 
general sketch of the whole subject ; but in that work 
he has to take many statements on trust. In consider- 
ing the theory of natural selection, he will assuredly 
meet with weighty difticuUies, bnt these diflicultics re- 
late chiefly to subjeota— such as the degree of perfec- 
tion of the geological record, the means of distribution, 
the possibility of transitions in organs, &e. — on wbieli 
we are confessedly ignorant; nor do we know how ig- 
norant we are. If we are much more ignorant than is 
generally supposed, most of these difficulties wholly dis- 
appear. Let the reader reflect on the difficulty of look- 
ing at whole classes of facts from a new point of view. 
Let him observe bow slowly, but surely, the noble views 
of Lyell on the gradual changes now in progress on the 
earth’s surface have been accepted as sufficient to ac- 
count for all that we see in its past history. The pre- 
sent action of natural selection may seem more or less 
probable ; bat I believe in the truth of the theory, be- 
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CHAPTER I. 

DOMESTIC DOGS AND CATS 

AKCTEST rARTETraS OP TIIB DOG — nESRUOl.AN'CB OP DOMESTIC 
DOOB IN VARIOC9 COCSTRIEa TO SATIVE CAXISE SPECIES — AAI- 
MAI.9 NOT ACQUAINTED WITH MAS AT FIUST FEAHI.E89 — D009 
RE6EMBL1SO WOLTES ASD JACKALS — IIABIT OP BARKISO AC- 
QUIRED ASD LOST — FERAL DO08 — TAS-COLOURED ETF.-8P0T8 — 
PERIOD OP GESTATION — OFFENSIVE ODOUR — PFJITll.ITr OP THE 
RACKS WREN CROSSED — DIFFERENCES IS THE SBVF.RAL RACES 
IN PART DUE TO DESCENT FROM DISTLSOT SPECIES — DIFFERENCES 
IN THE 8EUIA. AND TEETH — DIFFERENCES IS THE BODY. IN CON- 
SXITl'TION— FEW IMPORTANT DIFFERENCES HAVE BEEN FIXED 
BY SELECTION — DIRECT ACTION OF CLIMATE— B'ATER-DOOS WITH 
FALMATED FEET —HISTORY OP THE CHANGES WHICH CERT-UN 
ENOLISn RACES O F THE DOG UAVE ORAOUAI.LY rNDEROOSB 
THROUGH SELECTION — EXTINCTION OF THE LESS IMPROVED SUB- 
BREEDS. 

CATS, CROSSED WITH SEVER.AL SPFjriES — DIFFERENT BREEDS 
FOUND ONLY IN SEP.AB.ATED COUNTRIES — DIRECT EFFECTS OF 
THE CONDITIONS OP LIFE — FEBAL CATS — INDIVIDU-U. V.UIU- 
BILITT. 

The first and chief point of interest in this chapter is, 
whether the numerous domestic.nted v-Trietics of the do^ 
have descended from a single wild species, or from several. 
Some authors believe that all have descended from the 
wolf, or from tho jackal, or from an unknown and extinct 
species. Others again believe, and Ibis of late has been 
the favourite tenet, that they hai'c descended from several 
species, extinct and recent, more or less commingled to- 
gether. We shall probably never be able to ascertain 
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their origin with certainty. PaltEOntoIogy ’ docs not 
throw much light on the question, owing, on the one 
hand, to the ciose similarity of the skulls of extinct as 
■well .as living wolves and j.ackals, and owing on the other 
hand to the great dissimilarity of the skulls of the several 
breeds of tho domestic dogs. It seems, however, that 
remains have been found in the later tertiary deposits 
more like those of a large dog than of a wolf, which 
favours the belief of De I’laiuville that onr dogs are the 
descendants of a single extinct species. On the other 
hand, some authors go so far as to assert that every chief 
domestic breed must have had its wild prototype. Tliis 
latter view is extremely improhable ; it allows nothing 
for v.ariation ; it passes over llic almost monstrous fcharac- 
ter of some of the breeds ; .and it almost necessarily as- 
sumes, that a large number of species have become extinct 
since man domesticated the dog; whereas wc plainly see 
that the members of tlie dog-family are extirpated by 
liuman agency with much diiliculty; even so recently as 
1710 the wolf existed in so small an island as Ireland. 

Tlie reasons -which have led various .authors to infer 
that our dogs have descended from more than one wild 
species are as follows.’ Firstly, the groat difference be- 



* Owen, 'British Fossil Mwnm*l«,'p. 
125 to 1S3. Piclra’s 'TraU6 de Pal.,' 
1«3, tom, L p. 202, De BUinvlIlc, In 
his ' Osl^o^rapble, Cunldte,' p, 142, has 
larErely Olseussed tlte whole subject and 
concludes that the extinct parent <tf all 
dorcesllrateil do^s came nearest to the 
wolf in organlaatiou, and to the Jackal In 
hahlla. 



5 Pallas, I heUere, orl^naUd Ihls doc- 
trine In ' Act. Acrul. St, Petershurgb,’ 
17.-0. Part il, Ehrenburg has adsoeated 
It, as may be seen in De UlainTiUe’s 
' OstOoermuhici'p, 79. It has been carried 



loan extreme extent by Col. Hamiltun 
Smith In the 'Naturalist Library,’ s'ol. ix, 
and X, Mr. W. C. Martin adopts U In 
his cxceUent ‘ Hislory ot the Dog,' ISsW ; 
as does Dr. Morton, as well as NtiU and 



Gllddon, In the United Stalea. Prof. Low, 
In his 'Domesticated Animals,' 1545, p, 
6SG, comes to Ibis same condnslon. No 
one has areued on this side with mura 
clearness and force than the late James 
WllsoD, of Edinbur,(h, In Tarlous papers 
Teat] before the llljtliland Agricultural 
and Wernerian aocleties. Isldor Geof- 
froy St. Hilaire ('Hist, ,"fal. C^n,,' I960, 
tom. 111. p. lUT), though he believes that 

al,yet Inclines to the belief that some are 
desceoded from the wolf. Prot Oervals 
(' lIlst.Nat. Mamm,,' 1535, tom.u, p. 69), 
referring to the view that all the domestic 

single species, after a long discussion, 
s.ays, " Oetle opinion est, suivantnous du 
molni, la molns probable," 
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tween the sevoral broods; but lliis will :i|>i)onr of com- 
[inratively little weight, after wo sliall liiivo booh how 
groat are tho dirteveiiees betweon tho sovoral raoos of 
various diimestioated animals wldeh eortainly have du- 
Bceiiiled from a single iiareiil-fbrm. Secondly, the more 
iiiHiortaiit fact that, at the most anciently known hislnri- 
cal periods, several breeds of the dog existed, very unlike 
each other, and closely resembling or identical with breeds 
still alive. 

We will briefly run back through the historical records. 
The materials are remarkably defieient between the four- 
teenth century and the Homan classical peiuod.’ At this 
earlier period various breeds, namely hounds, house-dogs, 
lapdogs, «&c., existed; but as Dr. Waltber has remarked 
it is impossible to recognise the greater number w'ith any 
certainty. Youatt, however, gives a drawing of a beau- 
tiful scnlpture of two greyhound puppies from the Villa 
of Antoninus. On an Ass3’rian moimmciit, about C40 B.ti., 
an enormous mastiff* is figured ; and according to Sir II. 
Rawlinson (as I was infomiod at tlio Krhish Museum), 
similar dogs are atill imported into tins same country. I 
have looked through the magnificent works of I.epsius 
and Rosellini, and on the monuments from tho fourth to 
the twelfth dynasties (/>. from about a400 b.c. to 2100 
n.c.) several varieties of the dog are represented ; most 
of them are allied to gvej-houuds ; at the later of these 
pci'iods a dog resembling a hound is figured, with droop- 
ing ears, but with a longer hack and more pointed head 
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tb-an in ouv hoiiiuls. Tliovo i?, nlso, a turnspit, with short 
and crooked closely rescnibling the existing variety ; 
hut this kind of monstrosity is so common with various 
animals, .la with the ancon sheep, and even, according to 
Hengger, with jaguars in Paraguay, that it would be rash 
to look at the inonuinenta! animal as the parent of all our 
tiinispits : Colonel Sykes ‘ also has described an Indian 
Pariah dog as presenting the same monstrous character. 
Tiic m(»st ancient dog represented on the Egyjitian mo- 
miineiits is one of the most singular ; it resembles a grey- 
liouml, hut has long pointed ears and a short curled tail : 
a closely allied variety still exists in Northern Africa ; for 
Mr. E. Vernon H.arcouvt* states that the Arab boar-hound 
is “ail eccentric hieroglvphic animal, such as Cheops once 
hunted with, somewhat resembling the rough Scotch 
deer-hound ; their tails are cnrled tight round on their 
backs, and tlicir ears stick out at right angles.” With 
this most ancient variety a pariah-like dog coexisted. 

AVe thus see that, at a period between four and five 
thousand yearn ago, various breeds, viz. pariah dogs, 
greyhounds, common hounds, mastiffs, housenlogs, lap- 
dogs, and turnspits, existed, more or less closely resem- 
bling our present breeds. IJut there is not sufficient 
evidence that any of these ancient dogs belonged to the 
same idential sub-varieties with our present dogs.’ As 
long as man was believed to have existed on this earth 
only about 6000 years, this fact of the great diversity 
of tlie breeds at so e.arly a periotl was an argument of 
much weight th.at they had proceeded from several wild 
sources, for there would not have been sufficient time for 



■Proc. Zoolcg. 8oc.,‘Ja1jr r'tli.lSSI. 
' SpArljnf In Alf«rifi.' p. PI. 



•ptiAn Umwion. 5Ir. 0 L. Martia. 
ill • Ilialory or the Dog.’ 1^, c«rl« 



a respect to their idenlilj with tlill 



IlTlngaoj*. Mresrr. Nott and Gliddoa 
('Typeeof Mankind, ■ 1654, p. *65) iriy* 
illll mc« nuracroue flguree. Mr. Gllil- 
OoDaeMne Ibati rarl-talled greyhound, 
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thfir dh’crgeuce ami moJification. But now that wo 
know, from the iliscovery of flint tnols embedfleil with 
the remains of extinct animals in districts which have 
since undergone great geographical changes, tliat man 
has existed for an incomparahljMongcr period, and hear- 
ing in mind that the most barbarous nations possess clo- 
mostio dogs, the argument from insutlicicnt time falls 
away greatly in value. 

Long before the period of any historical record the dog 
was domesticated in Europe. In the Danish Sliddens of 
the Neolithic or Newer Stone period, bones of a canine 
animal arc imbedded, and Stecnstruj> ingeniously argues 
that these belonged to a domestic dog ; for a very large 
proportion of the bones of birds preserved in the refuse, 
consists of long bones, which it was tound on trial dogs 
cannot devour.' This ancient dog was succeeded in Den- 
mark during the Bronze period by a larger kind, present- 
ing certain differences, and this again during the Iron 
period, by a still larger kind. In Switzerland we hear 
from Prof. RUtitneyer,’ that during the Neolithic period 
a domesticated dog of middle size existed, which in its 
skull was about equally remote from the wolf and jackal, 
and partook of the characters of our hounds and setters 
or spaniels (Jagdhund und Wachtelhun.l). IlfUimeyer 
insists strongly on the constancy of form during a very 
long period of time of this the most ancient known dog. 
During the Bronze period a larger dog appeared, and this 
closely resembled in its jaw a dog of the same age in 
Denmark. Remains of two notably distinct varieties of 
the dog were found by Schmcrling in a cave ; ” but their 
age cannot be positively determined. 

The existence of a single race, remarkably constant in 
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form auriii" till* wlioli' Nortlitiiic piTiml, is nil intcrGStins 
fart ill contrast with wiiat \vc see of the changes wiiioh 
tlic races mi<1i'i'wciit (Inriiia: the pcricKl of the succcssivu 
Eiiyiitian mommicnls, and in contrast with oiir existing 
do^s. Tlic diararti>rot't)iis animal durins the Neolithic 
]HTio(1, as tciven liy Hlltiincycr, supports Do HlainviUe’a 
view tliat our varieties have deseended from an unknown 
and extinct form. But we slioulil not forgot that wo 
know nothing with respect to tho antiquity of man in the 
warmer parts of tho world. The succession of the differ- 
ent kinds of dogs in Switzerland and Denmark is thought 
to he due to the immigration of conquering tribes bring- 
ing witli them their dogs; and this view accords with 
the belief that different wild canine animals were domes- 
lieated in different regions. Independently of the im- 
migration of new races of man, we know from the wide- 
spread presence of bronze, composed of an alloy of tin, 
how much commerce there must have been throughout 
Europe at an extremely remote period, and dogs would 
then probably have been bartered. .At the present time, 
amongst the savages of the interior of (4iiiana, the Taruma 
Indians are considered the best trainers of dogs, and pos- 
sess a large breed, which they barter at a high pilce with 
other tribes. “ 

Tlie main argument in fivour of the several breeds of 
the dog being tho descendants of distinct wild stocks, is 
their resemblance in various countries to distinct species 
still existing there. It must, however, he admitted that 
the companson Initween the wilil and domesticated ani- 
mal has been made hut in few cases with sufliciont exact- 
ness, Before entering on iletails, it will he well to show 
ihiit there is no a priori difliculty in the belief tliat seve- 
ral canine species have been domesticated ; for there is 
much difliculty in this respect with some other domestic 



" Bit a. Sehomburgk hai glTen me 'Jouniil of R. Oeogroph, Soc.,’ voU 
loforooUoD «a ttili heod. 8i» olio xllL, IMS, p. AS. 
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qiiadnipc-ils anu bii'ds. Members of the dog family in- 
habit nearly the whole world ; anil several species agree 
])retty closely in habits anil structure with our several 
domesticated dogs. Mr. llalton has sliowii ” how fond 
savages are of keeping and taming animals of all kinds. 
Social animals are the most easily suhjngated by man, 
and several species of Caiiidiv liunl in packs. It deserves 
notice, a.s be.aring on other animals as well as on the dog, 
that at an extremely ancient period, M'lien man first en- 
tered any country, the animals living there would have 
felt no instinctive or inherited fear of him, and would 
consequently have been tamed far more easily than at 
jircseut. For instance, when the Falkland Islands were 
first visited by man, the large wolf-like dog {('iniln mi~ 
tarctiem) fearlessly came to meet Hymn’s sailors, who, 
mistaking this ignorant ciiriosily for ferocity, ran into 
tho water to avoid them ; even recently a man, by hold- 
ing a piece of meat in one hand .and a knife in the other, 
could Boraetimes stick them at night. On aii island in the 
Sea of Aral, when first discovered by Biitakoff, llic s.aiguk 
antelopes, which are “ generally very timid and watchful, 
did not fly from us, but on the contrary looked at ns with 
a sort of curiosity.” So, again, on the shores of the Mau- 
ritius, the manatee was not at first in the least afraid of 
man, and thus it lias been in several quarters of the world 
with scala and tho morse.* I have elsewhere shown how 
slowly the native birds of sever.al islands have acquired 
and inherited a salutary dread of man : at the Galapagos 
Archipelago I pushed with tho muzzle of my gun hawks 
from a branch, and held out a pitcher of water for other 
birds to alight on and drink. Quadrupeds and birds 
which have seldom been disturbed by man, dread him 
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no more than do onr Kiijlisb birds the cows or horses 
grazing in the fields. 

It is :i more important consideration that several canine 
species evince (as will he shown in a luture chapter) no 
strong repugnance or inability to breed under confinement ; 
and tile incapacity to breed under confinement is one of 
tlie commonest bars to domestication. Lastly, savages 
set the highest value, as wc shall see in the ch.apter on 
Selection, on dogs: even half-tamed animals are highly 
useful to them : the Indians of North America cross their 
half-wild dogs with wolves, and thus render them even 
wilder than before, but bolder: the savages of Gniaii.a 
catch and partially tame and use the whelps ol two wild 
species of C'tinin, as do the savages of Australia those ot 
the wild Dingo. Mr. Philip King informs me that he 
once trained a wild Dingo puppy to drive cattle, and 
found it very useful. From these several considerations 
wc see that there is no difficulty in believing that man 
might have domesticated various canine species in differ- 
ent countries. It would indeed have been a strange fact 
if one species alone had been domesticated throughout 
the world. 

Wo will now enter into details. The accurate and sa- 
gacious Richardson says, “ The resemblance between the 
Northern Aincriean wolves ( Ctm!s li/piui, var. occidenla- 
Its) and the domestic dogs of tHt Indians is so great that 
the size and strength of the wolf seems to be the only 
difference. I have more than once mistaken a band of 
wolves for the dogs of a party of Indians ; and the howl 
of the animals of both species is prolonged so exactly in 
the same key that even the practised ear of the Indian 
fails at times to disenminate them.” He adds that the 
more northern Esquimaux dogs are not only extremely 
like the grey wolves of the Arctic circle in form and 
colour, but also nearly equal them in size. Dr. Kane has 
often seen in his teams of sledge-dogs the oblique eye (a 
character on which some naturalists lay great stress), the 
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drooping tail, and scared look of tlie wolf. In disposi- 
tion tlio Esquimaux clogs differ littlo from wolves, and, 
uccordiiig to Dr. Ilaj'es, they are capable of no attacli- 
iiient to man, and are so savage, that when hungry they 
will attack oven their masters. According to Kane they 
re.adily become feral. Their aflinity is so close witii 
wolves that they frequently cross with them, .and the 
Indians take the avhelps of wolves “ to improve the breed 
of their dogs.” The half-bred wolves .sometimes (L.amare- 
Picquot) cannot be tamed, “ though this case is rare but 
they do not become thoroughly well broken in till the 
second or third generation. These facts show that there 
can be but little, if any, sterility between the Esquimaux 
dog and the wolf, for otherwise they would not be used 
to improve the breed, As Dr. Hayes says of these dogs, 
“reclaimed wolves they doubtless arc.” “ 

Kortb America is inhabited by a second kind of wolf, 
the prairie-wolf {^Canis latra»s), which is now looked at 
by all naturalists as specifically distinct from the com- 
mon wolf; and is, according to Mr. J. K. Lord, in some 
respects intermediate in habits between a wolf and a fox. 
Sir J. Richardson, after describing the Hare Indian clog, 
which diffei-s in many respects from the Esquimaux dog, 
says, “It bears the same relation to the prairie wolf that 
the Esquimaux dog does to the great grey wolf.” He 
could, in fact, detect no marked difference between them ; 
and Messrs. Nott and Gliddon give additional details 
showing their close resemblance. The dogs derived frooj 
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the above two aboriginal sonrees eross together and with 
the wild wohes at least with the C. occidmtah»,&nA with 
European dogs. In Florida, according to IJ.aitram, the 
blnek wolf-dog of the Indians differs in nothing from thu 

wolves of that country except in barking.'* 

Turning to the southern parts of the New World, 
Columbus found two kinds of dogs in the West ludics ; ^ 
and Fernandez*' describes three in Mexico: some of 
these native doge were dumb — that is, did not bark. In 
Guiana it has been known since the time of Iluffon that 
the natives cross their dogs with an aboriginal species, 
apparently the Cams ca»crii3oru$. Sir li. .Schoiuburgk, 
who has so carefully explored these regions, writes to me, 
'• I have been repeatedly told by the Arawaak Indians, 
who reside near the coast, that they cross their dogs witli 
a Avild species to improve the breed, and individual dogs 
have been shown to me which certainly resembled the C. 
caneru'orus much more than the common breed. It is 
but sehlom that the Indians keep the C. cancnvonis for 
domestic purposes, nor is the Ai, another species of wild 
dog, and which I consider to be identical with the i>usj- 
qjon $ilvi;s(ria of H. Smith, now much used by the Are- 
ciinas for the purpose of hunting. The dogs of the 
Taruma Indians are quite distinct, and resemble Buffon’s 
St. Domingo greybound.” It thus appears that the 
natives of Guiana have partially domesticalt-d two abo- 
riginal species, and still cross their dogs with them ; these 
two species belong to a quite different type from the 
North American and European wolves. A careful observ- 
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er, lloiigger," gives rensons for believing thut a liairless 
dog was doinesticaled when America was first visited by 
Europeans: some of these dogs in Paraguay are still 
dumb, and Tscliudi " stales that they suilVr from cold in 
the Cordillera. This naked dog is, however, quite distinct 
from that found preserved in the ancient Peruvian burial- 
places, and described by Tscliudi, under the name of^ 
Cania Tnffo’, as withstanding cold well ami as h.arking. It 
is not known whether these two distinct kinds of dog are 
the descendants of native species, and it might he argued 
that when man first migrated into America he brought 
with him from the AsL.atio continent dogs which h.ad 
not learned to bark; but this view does not seem probable, 
as the natives along the lino of their march from the 
north reclaimed, as we have seen, at least two N. Ameri- 
can species of Canidte. 

Turning to the Old ‘World, some European dogs closely 
resemble the wolf; thus the shepherd dog of the plains 
of Hungary is white or reddish-brown, has a sharp nose, 
short, erect ears, shaggy coat, and bushy tail, and so much 
resembles a wolf that Mr. Paget, who gives tliia descrip- 
tion, says he has known a Hungarian mistake a wolf for 
one of his own dogs. Jeittcles, also, remarks on tjie 
close similarity of the Hungarian dog and wolf. Shep- 
herd dogs in Italy must anciently have closely resembled 
wolves, for Columella (vii. 12) advises that white dogs 
bo kept, adding, “pastor album probat, no pro lupo 
caticm feriat.” Several accounts have been given of dogs 
and wolves crossing n.aturally; and Pliny assorts tliat 
the Gauls tied their female dogs in the woods that they 
might cross with wolves.“ The European wolf differs 
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slightly fi’om that of North America, ami has been ranked 
by many natuialists as a distinct species. The common 
wolf of India is also by some esteemed as a third species, 
and here again we find a marked resemblance between 
the pariali dogs of certain districts of India and the 
Indian wolf.“ 

With respect to Jackals, Isidore Geoffrey Saint HU 
lairo” says that not one constant difference can be pointed 
out between their structure and that of the smaller races 
of dogs. Tiicy agree closely in liabits: jackals, when 
tamed and called by their master, wag their tails, crouch, 
and tlirow themselves on their backs; they smell at the 
tails of dogs, and void theirurinc sideways.” A number 
of excellent naturalists, from the time of Ghldenstkdt to 
that of Kiirenberg, Hemprioh, and Cretzsehmar, have 
exprmed tliemselvoa in the strongest terms with respect 
to llio resemlilanco of the half-domo.stic dogs of Asia 
and Egypt to jackals. 51. Nordm.'inii, for instance, says, 
“ IjCS chieiis d’Awh.asie rossembJont etoimammcut it des 
ehacals.” Ehreiiberg” asserts that the domestic dogs of 
Lower Egypt, and certain mummied dogs, have for tlieir 
wild type a species of wolf {C. lujHigter) of the country ; 
whereas the domestic dogs of Nuliia and certain other 
mummied dogs have the closest relation to a wild species 
of the same country, viz. C. snhbar, which is only a form 
of the common jackal. Pallas asserts that jackals and 
dogs sometimes naturally cross in the East ; and a case is 
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on record in Algeria.** Tbe greater number of naturalists 
divide tlte jackals of Asia and Africa into several species, 
but some few rank them all as one. 

I may add that the domestic dogs on the coast of Gui- 
nea are foxlike animals, and arc dumb.’* On the east 
coast of Africa, between lal. 4® and 0° south, and about 
ten days’ journey in the interior, a semi-domestic dog, as 
the Rev. S. Erhardt informs me, is kept, which iho na- 
tives assert is derived from a similar wild animal. Lich- 
tenstein’* says that the dogs of the Bosjemans present a 
striking resemblance even in colour (excepUng tbe black 
stripe down the back) with the C. inesomehis of South 
Africa. Mr. E. Layard informs mo that he lias seen a 
Caffre dog which closely resembled an Esquimaux dog. 
In Australia the Dingo is both domesticated and wild; 
though this animal may have been introduced aboriginally 
by man, yet it must be considered as almost an endemic 
form, for its remains have been found in a similar state of 
preservation and associated with extinct mammals, so that 
its introduction must Lave been ancient.” 

From this resemblance in several countries of the half- 
domesticated dogs to the wild species still living there, 

from the facility with which they can often be crossed 

together, — from even half-taraod animals being so much 
valued by savages, — and from the other circurastauces 
previously remarked on which favour their domestication, 
it is highly probable that the domestic dogs of the world 
have descended from two good species of wolf (viz. C. 
lupiis and C. latranx), and from two or three other doubt- 
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lul species of wolves (namely, the European, Imlian. and 
North Africiin fonns) ; from at least one or two South 
American canine species; from several races or species 
of the jackal ; and perhaps from-one or move extinct spe- 
cies. Those authors who attribute great induence to the 
action of climate by itself may thus account for the re- 
Boinblance of the domesticated Jogs and native animals 
in the same countries ; but I know of no facts supporting 
the belief in so powerful an action of climate. 

It cannot be objected to the view of several canine 
species having been anciently domesticated, that these 
auiiuals arc tamed with didiculty : facts have heen already 
given on this head, but I may add that the young of the 
jirmuevus of India were tamed by Mr. Iloilgson,’* 
and became .as sensible to caresses, and manUesteJ as 
much intelligence, as .any sporting dog of the same ago. 
There is not much ditterence, as wo have already shown 
ami shall immediately further see, in habits between the 
domestic dogs of tbo North American Indians and the 
wolves of that country, or between the Eastern jtariah 
dogs and jackals, or between the dogs which have ntu 
wild in various countries and the several natural species 
of the family. The liahit of harking, however, which is 
almost univers.al with domesticated dogs, and which does 
not characterise a single natural species of the family, 
seems an exception ; but this habit is soon lost and soon 
reacquired. The case of the wild dogs on the island of 
Juan Fernandez having become dumb has often been 
quoted, and there is reason to believe” that the dumh- 
ness ensued in the course of thirty-three years; on the 
other hand, dogs taken from this island by Ulloa slowly 
reacquired the habit of harking. The Mackenzic-river 
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(loga, of the Cnnia tatram when brought to Eiig- 
laml, never learned to bark properly; but one born in 
the Zoologieul Gardena ” “ jnadc liis voice sound as loud- 
iy aa any other dog of the same age and size.” Accord- 
ing to Professor Nillson,’' a wolf-whelp reared by a bitch 
barks. I. Geotfroy Saint Hilaire exhibited a jackal which 
barked with the same tone as any common dog.” Art 
interesting account has been given by Mr. G. Clarke” 
of some ih>gs' run wild on Juan dc Nova, in the Indian 
Ocean; “they had entirely lost the faculty of barking; 
they had no inclin.ation for the company of other dogs, 
nor did they acquire their voice,” during a captivity of 
Bever.al months. On the island they “congregate in vast 
packs, and catch sea-birds with as much address as foxes 
could display.” The feral dogs of La Plata b.ave not 
become dumb; they are of large size, hunt single or in 
])acks, and burrow holes for their young.” In these Iia- 
bits the feral dogs of La Plata resemble wolves and 
jackals; both of which hunt either singly or in packs, 
and burrow boles.” These feral dogs 'have not become 
unifoiTO in colour on Juan Fernandez, Juan dc Nova, or 
La Plata. In Cuba the feral dogs are described by 
Poeppig as nearly all monse-coloured. with short ears and 
light-blue eyes. la St. Domingo, Col. Ham. Smith says” 
that the feral dogs are very large, like greyhounds, of a 
uniform p.ale blue-ash, with small ears, and large light- 
brown eyes. Even the wild Dingo, though so anciently 
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naturalised in Australia, “ varies considerably in colour,” 
as I am infurmed by Mr. P. P. King : a halAbred Dingo 
reared iii England" showed signs of wishing to bur- 
row. 

From the several fnregoinp; facts we see that riiversion in the fera' 
slate {fives DO indication of the colour or size of the aboripoal 
jtarent siiecies. One fact, however, with respect to the colourinff of 
donic'siic doffs, I at one time hoped might have thrown some light 
on their origin; and it is worth giving, as showing how colouring 
follows laws, even in so anciently and thoroughly doinesticatetl an 
aninml as the dog. Black dr)gs with tan-coloured feet, whatever 
breed lliey, may belong to, almost invariably have a tan coloured 
s])ot on the upper and inner comers of each eye, and their lips aro 
generally thus coloured. I have seen only two exceptions to this 
rule, namely, in n spaniel and terrier. Dogs of a light-hrown 
colour often iiave a lighter, yellowish-brown spot over the eye* ; 
Bonjetimes tlic‘ spot is white, and in a mongrel terrier tho spot was 
black, Mr, Waring kindly examin<-d for me a stud of fifteen {rrey- 
hounds in Suffolk : eleven of ihcm were black, or blark and white, 
or brindled, and these had no eye spots ; but IhrcK) were red and 
one slaty-lilue, and these four had dark-coloured sjiotB over their 
eyes. Altliongh tho spots tlius sometimes differ in colour, they 
strongly tend to be tan coloured ; this is proved by my having seen 
four spaniels, a setter, two Yorkshire sliepherd dogs, a large mon- 
{rrel, and soma fox-hounds, coloured lilack and white, with not a 
trace of tan-colour, excepting the spots over the eyes, and some- 
timi's a little on the feet- These latter cases, and many others, 
show plainly tliat the colour of tlie feet and the eye-spots arc in 
Bome way correlated. I have noticed, in various iireeds, every gra- 
dation, from the whole face being Ian-coloured, to a complete ring 
round the eyes, to a minute spot over the inner and upjier corners. 
The s[iols occur in various sub-breeds of terriers and spaniels ; in 
Betters ; in hounds of various kinds, including the tumspit-like 
German hadgor-hound ; in shepherd dogs ; in a mongrel, of which 
neither parent had the spots ; in one pure bulldog, though the spots 
were in this case almost white ; and in greyhounds, — but true hlack- 
and-tan greyhounds are excessively rare ; nevertheless I have been 
assured by Mr. Warwick, tliat one ran at tho Caledonian Champion 
meeting of April, 18G0, and was "marked precisely like a black- 
ond.tan terrier." Mr. Swinboe at my request looked at the dogs 
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in Ciiiaa. at Amoy, and In? soon noticed a brown dog with yellow 
sjAOts over the eyes. Colonel II. Smith ” figtiies the magnificent 
black lunstiff of Thibet with a tau-culourcd striiv over the eyes, 
feet, and clmi>s ; and what i» more singular, he figures thu Alco, or 
native domestic dog of Mexico, ns black and white, with narrow 
tan-coloured rings round the eyes; at the Exliibition of dogs iu 
London, May, 1SC3, a so-called forest-dog from North-West Mexico 
was sliown, wliieh liaii iiaie tan-coloured spots over tlio eyes- Tho 
occurrence of these tan-coloured spots in^dngs of sueh extremely 
dilfbront breeds, living in various parts of tlio world, makes tli« 
fact highly remarkalde. 

Wo sliall liereafier see, especially in the rlm)iter on Pigeons, that 
colounal marks are strongly inluTited, and tliat they often aid ns in 
discovering the primitive forms of our domestic raci'S. Hence, if 
any wild canine siu-cies had distinctly exhibited tho tan-colourisl 
BiKds over tho eyes, it plight have been argued that this was the pa- 
rent-form of nearly all our domestic races. But after looking at 
many coloiiroil jilati's, and through tho whole collection of skins in 
tlie BrilisU Museum, 1 can find no species tiius marked. It is no 
doubt possible that sonie extinct siiecii's wiut tlius cnloiircsl. On tlio 
other hand, iu looking at the various spes-ies, there si-rnis to be a tol- 
i-rabiy plain correlation betwee-u taii-coli>ureil legs anil face; and 
less frisiucntly bitween black legs and a black face ; and this gene- 
ral rule of colruiring exidains to n certain extent tho ahovc-given 
cases of correlation between the nye-spots and tlie colour of tho feet. 
Moreover, siimi' jackals and foxes have a trm!i' of a white ring round 
their eyes, ns iu L'. mesimidnii, C. aumm, and (judging from Culonel 
Ham. Smith’s drawing) in C. rtloi>et and C. t/i'i/cb. Utiier siiecieslmvo 
a trace of a black line over the comers of tho eyes, as in C. rnrie/jn- 
tU8, cinfi^o-Ktnfg<il'ii, and fulvvs, and tlio wild Dingo. Hence I 
am inclined to conclude tliat n tendency for tan-coloured si>ots to ap- 
pear over tho eyes hi the various bret-ds of dogs, is analogous to the 
cuSe observisl by Desmarest, namely, that whtm any white api'cars 
on a dog tho tip of the toil is always white, ” do miinieri; a rapi>eler 
la taclio terminale de meme couleur, nui cnracteriso la pluiiart des 
Canides sauvages." *’ 

It has been objected tbat oitr domestic dogs cannot be 
descended from wolves or j.tckals, because tlieir periods 
of gestation are different. The supposed difference rests 
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Oil statementa made hy Buffou, Gilibert, Bechslein, and 
others ; but these are now known to be erroneous ; and 
tlic period is found to agree in the wolf, jackal, and dog, 
as closely as could be expected, for it is often in some de- 
gree variable.*' Tessier, who has closely attended to this 
subject, allows a difference of four days in the gestation 
of the dog. The licv. W. D. Fox has given me three 
carefully recorded cases of retrievers, in which the bitch 
was put only once to the dog ; and not counting this day, 
but counting that of parturition, the periods were fifty- 
nine, sixty-two, and sixty-seven days. The average pe- 
riod is sixty-three d.ays ; hut Bellingcri states that this 
holds good only with large dogs ; and that for small races 
it is from sixty to sixty three days; Mr. Eylon of Eyton, 
who h.as bad much exjierience with dogs, also informs me 
that the time is apt to be longer with large than with 
small dogs. 

F. Cuvier has objected that the jackal would not have 
been domesticated on account of its offensive smell ; but 
savages are not setisilive in this respect. Tlie degree of 
odour, also, differs in the different kinds of jackal ; " and 
Colonel II. Smith makes a sectional division of the group 
with one character dependent on not being offensive. On 
the other hand, dogs — for instance, rough and smooth ter- 

viers diftVr innch in this respect; and M. Godron stales 

that the hairless so-called Turkish dog is more odoriferous 



J. Hunter tb*t the lung pe- 
riod of serenly-three glren by Buf- 
fon'Ii rasUy explained by the bUrh Ur- 
ing receired Ibe dog many times during 

»«„' 17ST, P. J5»). Hunter found lb»l 
the gestellon of a mongrel from wolf and 




two mootbi and a few days, whk-b agreei 
with the dog. Wd. O. St. Hilaire, who 

whom 1 quote Oellingerl, slates (' HIsf. 

Nat. Gin.: tom. Ui. p- »12) '>>" 'll' 
Jardiu des Planles the period of the 
jackal has been found to be from sixly 
10 sixty-three days, exactly si with the 
dog- 

« Ste litd. Oeofftoy St. nitaire, ‘Hist. 
Nat. Gen-,' tom. Ui. p. 112. on the odour 
of jackals. Col. llatn. Smith, in * NaU 
{list. Ub.,' ToL X. p. 2S». 



© The Complete Work of Charles Darwin Onlir 



THEIR PARENTAGE. 



4o 



than other dogs. Isidore Geoffroy *’ g.ave to a dog the 
same odour as tliat from a jackal by feeding it on raw 
llesli. 

The belief that our dogs are descended from wolves, 
jackals, South American Canidm, and other species sug- 
gests a far movi' im|ioiTaut difficuky. Those animals in 
their midomestic-ated stalo, judging from a widely-spread 
iuialogy, would have been in some degree sterile if inter- 
crossed ; and sucli sterility will be admitted as .almost cer- 
tain by all those who believe that the lessened fertility ot 
crossed forms is an infallible criterion of sj)eeitic distincl- 
ness. Anyhow those animals keop distinct in tlic countries 
which they inhabit in common. On the other hand, all 
domestic dogs, which are hero supposed to be descended 
from several distinct species, are, as far as is known, mu- 
tnallyfertile together. But, as Broca has well remarked,*' 
the fertility of successive generations of mongrel dogs has 
never been scrutinised with that care which is thought 
indispensable when species are crossed. The few facts 
leading to the conclusion that the sexual feelings and re- 
productive powers differ in the sever.al races of the dog 
when crossed are (passing over mere size as rendering pro- 
pagation diftieult) as follows : the Mexican Alco *‘ appa- 
rently dislikes dogs of other kinds, but this pm-h.aps is not 
Blrictly a sexual feeling ; the h.airless endemic dog of Par- 
aguay, according to Keiigger, mixes less with tlic Euro- 
jwau races than these do with each other; the Sjutz-dog 
in Germany is said to receive tho fox iiioro readily than 
do other breeds; and Dr. Hodgkin states that a female 
Dingo in England attracted tho male wild foxes. If these 
hatter statements can be trusted, they prove some degree 
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of sesuftl difforetice in the breeds of the dog. But the 
fact remains that oiir domestic dogs, differing so widely as 
they do in external structure, are far more fertile together 
tlian we have reason to believe their supposed wild parents 
would Iiave been. Pallas assumes'* that a long course of 
domestication eliminates that sterility which the parent- 
species would have exhibited if only lately captured ; no 
distinct facts are recorded in support of this hypothesis ; 
but the evidence seems to me so strong {independently of 
the evidence derived from other domesticated animals) in 
favour of our domestic dogs having descended from seve- 
ral wild stocks, that I am led to admit the truth of this 
hypothesis. 

There is another and closely allied difficulty consequent 
on the doctrine of the descent of our domestic dogs from 
several wild species, namely, that they do not seem to be 
perfectly fertile with their supposed parents. But the 
experiment has not been quite fairly tried ; the Hungarian 
dog, for instance, wliieh in external appearance so clo.sely 
resembles the European wolf, ought to be crossed with 
this wolf; and the pariah-dogs of India with Indian 
wolves and jackals; and so in other cases. Tliat llic 
sterility is very slight between certain dogs and wolves 
and other Caiiulo? is shown by savages taking the trouble 
to cross them. Buffon got four successive gener.ations 
from the wolf and dog, and the mongrels were perfectly 
fertile together." But more lately SI.. Flourens states 
positively as the result of his numerous experiments that 
hybrids from the wolf and dog, crossed inter se, become 
sterile at the third generation, atid those from the jackal 
and dog at the fourth generation.*’ But these animals 
were closely confined; and many wild animals, as we 




■Daiir raclH m the rertllilr ot crotged 

'DetoLoaf:^rild nonilne.'ixrM 
Flouivot, P- Mr. Bl>lb Mjg 

(- Indi»D S|M>r1ine Rpri<«,' pol. il. p. 1S7) 
that he hu seen in IndU sereml hybrids 



■ The Complete Work of Charles Darwin Onlir 






THEIR PARENTAGE. 



47 



shall seo in a future chapter, arc rendered by confinement 
in some degree or even utterly sterile. The Dingo, tvliicii 
breeds freely in Australia with our imported dogs, would 
not breed though repeatedly crossed in the Jardin dcs 
Plantes." Some hounds from Central Africa, brouglit 
home by Major Denham, never bred in the Tower of Lon- 
don ; ** and a similar tendency to sterility might be trans- 
mitted to the hybrid offspring of a wild animal. Moreover, 
it appears that in M. Flourens’ experiments the hybrids 
were closely bred in and in for throe or four generations ; 
but this circumstance, although it would almost certainly 
increase the tendency to sterility, would hardly account 
for the final result, even though aided hy close confine- 
mont, unless there had been some original tendency to 
lessened fertility. Several years ago I saw' confined in the 
Zoological Gardens of London a female hybrid fi om an 
English dog and jactal, which even in this the fim gene- 
ration was so sterile that, as I was assured by her keeper, 
she did not fully exhibit her proper ireriods ; but this case, 
from the numerous instances of fertile hybrids from these 
two anim.als, was certainly exceptional. In almost all ex- 
periments on the crossing of anini.als there are so many 
causes of doubt, that it is extremely difficult to come to 
any positive conclusion. It would, however, appear, that 
those who believe that our dogs are descended from 
several species will have not only to admit that their 
offspring after a long course of domestication generally 
lose all tendency to stcrLlily when crossed together; but 
that between certain breeds of dogs and some of their 
supposed aboriginal parents a certain degree of sterility 
has been retained or possibly even acquired. 
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Notwithstanding the difficulties in regard to fertility 
given in the last two jiaragraphs, when we reflect on 
the inherent improhahility of man having domesticated 
throughout the world one single species alone of so 
widely distributed, so easily tamed, and so useful a 
group as the Canids' ; when we reflect on the extreme 
antiquity of tlie different breeds; and especially ■when 
wo reflect on the close similarity, both in external struc- 
ture and habits, between the domestic dogs of various 
countries aiul the wild species still inhabiting these same 
countries, the balance of evidence is strongly in favour 
of the multiple origin of our dogs. 

Differences heticeen the several Breeds of the Dog . — If 
the 'several breeds have descended from several wild 
stocks, their difference can obviously in part be explained 
by that of their parent-species. For instance, the form 
of the greyhound may be partly accounted for by descent 
from some such animal as the slim Abyssinian Canis si- 
mensis,^' with its elongated muzzle ; that of the larger 
dogs from the larger wolves, and the smaller and slighter 
dogs from jackals : and thus perhaps we may account 
for certain constitutional and elimatal differences. But it 
would be a great error to suppose that there has not been 
in addition” a large amount of variation. The inter- 
crossing of the several aboriginal wild stocks, and of the 
subsequently formed races, has probably increased the 
total number of breeds, and, as we shall presently see, 
has greatly modifled sonic of them. But wo cannot ex- 
jilaiii by crossing the origin of such extreme forma as 
thoroughbred greyhounds, bloodhounds, bulldogs, Blen- 
heim spaniels, terriers, j'Uga, itc., unless we believe that 
forms equally or more strongly characterised in these 
difierent respects once existed in nature. But hardly any 
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ono has been bi>W cn»uch U> suppose that sm h iinnaliiral 
fornw fviT >U<1 or ooiihl exist in a will state. Wiien 
compaiuHl with all known members of tlie family ot V■^■ 
they Wtray a ilisiinet ami abnormal orisiin. No 
iusl.aiiee is on record of such clous as bhnxllioumls, 
spaniels, true greyhounds having been ke|>t by savages: 
they are the product of long-continued eivilizaliou. 

TbenumlKT t>fl>re.Hl»sn<l *uW>rr«ls<>rthn<lojtts jrrenl : Voualt, 
for instnneo, di^rrils-s twelve kinds of irreylmunciB. I will not nt 
tciniit to cncinicrste or cleecrils- ilie >Brletie«. for »•’ ennnot diwri- 
minMe bow miirb of tbeir diffi'reiiee is due to vsriniiun, snd bow 
niueb to deweiil from diffi'rent sboriginsl storks, But it limy l>e 
worth wbili- bnelly to mention some i«uiit«. fommrnrintr w ith lie- 
skull. Cuvier bss admitted “ tbst in ftimi the diffen'nres sn- " |>lii» 
foTic-s 'lur relies d sucxiciesrs|see* snuvsifes d‘un mime gi-nn- ns 
turel." The proportions of the difllTi-nl Is.nes ; the rurvutureof the 
lower jftW, the position of the mndyh-s with re«pis-l to the plane of 
the teeth (cm wliirh F. Cuvier foundisl his elsHHirircttion), niid iic 
niAStiflk the shape of Us posterior hnuieh ; the shaiH-of tlie»yB"ma- 
tie ntfh, nnd of the tc'iuiscml fosscr ; tin* jsisUion of the esN-ipnt— nil 
vnrv considMBblv.** The dog luu. iwois'rly six pnirs of m-.lar teeth 
in tic.' upixT jaw, snd sc-n-n in the lower ; hut sc'veml tiBtunthsIs 
li8v.' sM-n not mrely on additional i«ir in the' iii.jht Jbw ; “ nnd I’m 
f..s8nr Uetvais snrs that ticere nr.' do^js " uui onl sept pnirc-s.!.- cl.'iils 
snrs'^rieures et huit inf.Vi.'ur.'S." IV HUinville - hns (.nven full p.cr- 
th'Ulnrs ..ft the fr«,u.'ney of th.««- devistions in the number of the 
teetli, snd has shown that it is not always the same t.K.th whirl, is 
soremumerarv. In short-musale.1 races, a^eo^ling to H. Mdler, 

the nioUr toetii stand ohli.,u.-ly. whilst in lona-m.u*led rae.'S llc-y 

a^■ placed loneitudinallv. with opi-n s|«ees between them. The 
naked, so-called EByi-tin" of Turkish dog U extremely deficient in 
its teeth.**— somctimi-s liaving none except one molar on each side ; 
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but tbiR. though chararteristk of the breed, must be considered as a 
moAstrositv. M. Girar,l,“ «ho se..mstohave attended closely to tho 
B,ibi.‘ct, «iy» that the i"-ri.Hl of the apiH'arance of the perman. nl 
teeth differs in (liffer.-nt dogs, iM-ing earlier in large dogs ; tiius the 
mastiff ar«um.-s its adnlt b-eth in four or five months, whilst in tint 
s,>aniel the is'ri.Kl is son.-times more than seven or eight months, 
IVith ri'Siiect to minor differences little need Iw said, Isidore 
(ieoffrov has shown" that in size some dogs are six times as long 
(the tail being exclude<l> as otl.ers ; and tl.al the height relatively 
to tlio l.'ngtli of the Issly vari.-s from iMtw.-en one to two and one 
to nearly four. In the S^eoteh dei-r hound then- is a sinking and 
romarkalile dlfferenrr' in the size of the male and female," Every 
one knows how the ears vary in size in .lifferent breeds, an.i willi 
th.'ir great dev.dopment tlieir nmscl.-s liecome atrophi.-d. Certain 
breeds of dogs are described as having a d.«n> furrow lK-twe.m the 
nostrils and lips. The caudal vert.-bne. according to F. Cuvier, on 
wliose autboritv the two last statements rest, var)' in niiralier ; and 
the tail in slirphenl dogs is almost alwnt. The maminie vary from 
seven to ten in numlier ; Daubenton. having examin.-d twenty-one 
doos found eight witli five mamimE on each side: eight with four 
.iireach aide ; and the others with an nnequal numbt'r on the two 
sides.” Dogs have properly five toes in front an.l four behind, but 
a fifth toe is often addetl ; and F. Cuvier states that, when a fifth 
toe is present, a fourth cuneiform bone is developed ; and, in tlus 
case, sometimes the great cuneiform bone is raised, and gives on its 
inner side a largo articular surface to tbe astragalus ; so that even 
the relative connection of the bones, the most constant of all cha- 
racters varies. These modifications, however, in the feet of dogs 
ar.' not imiKirtant, iH-caiise they ought to be ranked, as De Blam- 
ville lias shown,"" as monstrositi.*s- X.-vetth.'lesa tliey are inton-st- 
ing from la-ing correlated with the size of the body, for tln-y occur 
inucli more frequently with niastifis ami other lurgi- breeds than 

with small d..ga, Cl.w-lyallicdvarietU-*,h..wever,s.miitimesdiffcr 

in this ri-«p.'ct ; thus Mr. Ihslgson stnli-s that the black aiiil-tan 
Lassa variety of tlie Tliiln't mastiff lias the fifth digit, whilst tbe 
Mustang sub-variety is not thus chu^acteri8^^1. Tho extent to 
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wliipH thP sVia is d.-viOopnl bc-tw.'cn tin- t<«f> vari-g imirli ; but wo 
sliall P‘iuni to this iKiiiit. Tlic dojjnv In whHi lln' various Urc >-<)i> 
(liffor in tlio tH'rriTiinii of tlwir funiw's, dlsiMicilionH, luiil iiilwritoa 
Imliitg is notorious to vvrry one. Tlio lir.-.-.ls jm-wiit s-mio oonsti- 
tudoiiBl ilifr.T.'iic.-s ; the pulso, «ys Ymmlt,“ " varirs irniirrittlly 
BcroKlina to lin- as well as to the «i»- I'f tlio uniliml.'’ I'll- 

lor.'nt linssls of (logs aro mil.j.«-t in ilitVoroiil iloijns-a to various dis- 
oiisj's, TUoy coruinly Ixs-omo lulavlotl to diihToiit rlimutos nmU-r 
wiiioh lUoy havo lonjf exlslisl. It is notorious that iiiost ofonr host 
Kop>i»'ati hrts'ils dotorionilo in India.** Tlio Uov. H Kvorosl “ hi- 
liovoa that no ono has Buonsslod in kis'jiine tin* Ni'wfonndland dotf 
lone alive in India ; bo U ia, acvordlne tn Uchton«loin ovou at tin- 
C'BI’O of (IwhI llo|s., 'Hio TliiWl mastiff doeoiiomtos on lie- idalns 
of India, and can llvo only on the m-mnlaiiis,“ Lloyd a~-Tis 
that our b].«dl.oundH and Imlldop. have Iss.n trhsi, and eamml 
witliBland the cold of the norihorn Kuroiwau fori'SiB, 

SoeiiiK in liow many clinvartors tiic rai't'R ol^llir <l<tn 
iliffiT from t'ach other, au'l remomlKTUij.' Ciivior's ndmis- 
nion that their skulls .litVer more than do those of tlio 
B|ioeic8 of any natural genus, ami hearing in miml how 
rloHi'ly the bones of wolves, jaekals, foxes, ainl oilier 
Caiiidn; agree, it is remarknhle tlmt we meet witli the 
statement, vei>eated over and over again, that the riiees 
of the dog differ in no imimrtant eharaclera. A highly 
competent iudge. I’ruf. tJervais,” admits, “ si Ton prenaib 
sans controle les alterations d.ml chitcun de cos organes 
cat siisooptible, on pourrail eroire (lu’U y a enlre lea 
chiens domealiques des differenees plus grandes quo 
cellos qui apparent ailleurs lea espeees, quelquefois nieiue 
les genres.” Some of the differences above enumerated 
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are in one respect of comparatively little value, for they 
are not cliaracleristio of iliatinct breeds : no one pretends 
that such is the case with the additional molar teeth or with 
the number of inainmm ; the additional digit is generally 
present with mastiffs, and some of the more inii>ortant ilit- 
ferences in the skull and lower jaw are more or less cha- 
racteristic of various breeds. But we must not forget that 
the predominant power of selection has not been applied 
in any of these cases ; we have variability in important 
parts, but the differences have not been fixed by selection. 
Man cares for the form and fleetness of his greyhounds, 
fur the size of his mastifls, for the strength of the jaw lu 
his bulldogs, cfce. ; Imt Jic cares nothing about the num- 
ber of their molar teeth or mammro or digits ; nor do we 
know that diffeivuees iii these org.ans are correlated wUh,_ 
or owe their development to. ditl'erenccs in other ])!irtH ol 
the body about which man docs care. Tlmsc wdio liave 
attended to the suhjccl of selection will admit that, na- 
ture having given vnriabllity, man, if he so chose, could 
fix five toes to the hinder feet of certain breeds of dogs, 
as certainly as to tiie feet of his Dorking-fowls : he could 
probably fix, but with niueli more ditlioulty, an addition- 
al pair of molar teeth in either jaw, in the same way as 
he has given additional horns to certain breeds of sheep ; 
if he wished to produce a toothless breed of dogs, having 
the so-called Turkish dog with its imperfect teeth to work 
on, he could probably do so, for he has succeeded in mak- 
ing hornless breeds of cattle and sheep. 

With respect to the precise causes and steps by wbieh 
tlio several races of dogs have come to differ so greatly 
from each other, we are, as in most other eases, profound- 
ly ignorant. We may attribute ])art of the difference in 
external form and constitution to inheritance from dis- 
tinct wild stocks, that is to changes effected under nature 
before domestication. We must attribute something to 
the crossing of the sevcr.al domestic and natural races. I 
shall, however, soon recur to the crossing of races. We 
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have already seen how often savages cross their dogs 
with wild native species ; and Pennant gives a curious 
account V of the mauncr in which Fochabers, in Scotland, 
was stocked “ with a mullitnde of ciirs of a most wolf- 
ish aspect” from a single hybrid-wolf brought into that 
district. 

It would appear that climate to a certain extent di- 
rectly modifies the forms of dogs. c have lately seen 
that several of our English breeds cannot live in India, 
and it is positively assorted that when bred there for a 
few o'onerations they dcgeuei-ate not only in their men- 
tal faculties, but in form. Captain Williamson,” who 
carefully attended to this subject, states that “hounds 
are the most rapid in their decline “ greyhounds and 
pointers, also, rapidly decline.” Hut spaniels, after eight 
or nine generations, and without a cross from Europe, 
are as good as their ancestors. Dr. Falconer informs mo 
that bulldogs, which have been known, when first brought 
into the countrv, to pin down even an elephant by its 
trunk, not only fall off after two or three generations m 
pluck and ferocity, but lose the under-hung character of 
their lower jaws ; their muzzles become finer and their 
bodies liiihter. English dogs imported into India are so 
valuable' that jirobably due care has been taken to pre- 
vent their crossing with native dogs ; so that the de- 
terioration cannot be thus accountcl for. The Kev. K. 
Everest infonns me that he obtained a pair of setters, 
born in India, which perfectly resembled their Scotch 
parents : he raised several litters from them in Delhi, 
takin" the most stringent precautions to prevent a cross, 
but h'e never succeeded, though this was only the second 
generation in India, in obtaining a single young dog like 
its parents in size or make ; their nostrils were more con- 
tracted, their noses more pointed, their size inferior, and 
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thoir linil)S more slen.ler. This remavtaWe ten.lency to 
raiii.l deterioration in European dogs subjected to the 
climate of India, may perhaps partly be accounted for by 
the tendency to reversion to a primordial condition which 
many animals exhibit, as we shall see in a future chapter, 
when exposed to new conditions of life._ 

Some of the peculiarities c-haracteristic of the several 
breeds ol the dog have probably arisen suddenly, and, 
thoii'di strictly inherited, may be called monstrosities ; 
fur instance, the shape of the legs and body in the tnni- 
si.it of Europe and India; the shape of the head and the 
under-hanging jaw in the bull and piig-<log, so alike in 
this one respect and so unlike in all others. A peculiarity 
suddenly arising, and therefore in one sense deserving to 
be called a monstrnsitv, may, however, be increased and 
fixed by man’s selection. \Ve can hardly doubt Ih.at 
]ni.-cnnliimcd training, as with the greyhound in cours- 
ing'’ hares, as with water-dogs in swimming— and the 
want of exercise, in the case of lap-dogs— must have pro- 
diieed some direct effect on their structure and instincts. 
I5ut wo shall immediately see that the most potent cause 
of change h.as j-robably been the selection, both methodi- 
cal amrunconscimis, of slight individual differences,— the 
latter kind of selection resulting from the occasional pnv 
servation, during hundreds of generations, of those indi- 
vidual dogs which were the most useful to man for cer- 
tain purposes and niuler certain conditions of life. In a 
future chapter on Selection I shall show that even b.ar- 
barians attend closely to the qualities of their dogs. This 
unconscious selection by man would be aided by a kind 
of natural selection; for the dogs of sav.ages have partly 
to gain their own subsistence ; for instance, in Australia, 
as we hear from Mr. Xind,” the dogs are sometimes com- 
pelled by want to leave their masters and provide for 
themselves ; but in a few days they generally return. 
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And we miiy infer that (logs of different shapes, sizes, 
and habits, would have the best chance of surviving un- 
der different eircumstanees, — on open, sterile plains, where 
they have to run down their own jtro.y, — on rocky coasts, 
wher(3 they havft to feed on crabs and fisli left in the tidal 
pools, as in the case of New Guinea and Tierra del Fnego. 
Ill this latter country, as I am informed by Mr. Bridges, 
the Catechist to the Mission, the dogs turn over the stones 
on the shore to catch the crustaceans which lie beneath, 
and they “ are clever enough to knock oft the shell-fish at 
a first blow for if this he not done, shell-fish are well 
known to have an almost invincihle jiower of adhesion. 

It has already been remarked that dogs difter in the 
degree to which their feet arc webbed. In dogs of the 
Newfoundland breed, which are eminently aquatic in 
their habits, the skin, according to Isidore Ocoffroy, ’* 
extends to the third phalanges, whilst in ordinary dogs 
it extends only to the second. In two Newfoundland 
dogs which I examined, when the toes wore stretched 
apart and viewed on the under side, the skin extended in 
a nearly straight line between the outer margins of the 
halls of the toes ; whereas, in two terriers of distinct 
siili-hreeds, the skin viewed in the same manner was 
deeply scooped out. In Canada there is a dog which is 
peculiar to the country and eommon there, and this has 
“ half-webhed feet and is fond of the water.” ’* English 
otter-hounds are said to have webbed feet ; a friend ex- 
amined for me the feet of two, in comparison with the 
feet of some harriers and bloodhounds ; he found the 
skin variable in extent in all, but more developed in the 
otter than in the other hounds.” As aquatic animals 
which belong to quite different orders have webbed feet, 
there can he no doubt that this structure would be ser- 
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vicculjle to ilogs tliat fretiuoiit the -watfr. We may eoiifi- 
ilcntly iiit’ei' that no man ever selected hiR watcr-dofis by 
the extent to which the skin was developed between 
llieirtoes; but what he docs, is to preserve and breed 
from those individuals which hniit best-in the water, or 
liest retrieve wounded game, and thus he unconsciously 
selects dogs with feet slightly better webbed. Man 
thus closely imitates Natural Selection. We have an 
excellent illustration of this same process in North 
America, where, according to Sir .T, Kiehardson,” all the 
wolves foxes, ami aboriginal domestic dogs bave tbeir 
feet bro.ader tb.an in the corresponding species of the Old 
World, and “well calculated for running on the snow.” 
Now, in these Arctic regions, the life or death of every 
animal will often de])end on its success in hunting over 
the snow when softened ; and this Avill in part depend on 
the feet being broad ; yet they must not be so broad as 
to interfere with the activity of the animal when the 
ground is sticky, or with its power of burrowing holes 
or with other habits of life. 

As changes in domestic breeds which take place so 
slowly as not to be noticed at any period, whether due to 
the selection of individual variations or of difterences re- 
sulting from crosses, are most important in understand- 
ing the origin of our domestic productions, and likewise 
in throwing indirect light on the changes effected under 
nature, I will give in detail such cases as I have been 
able to collect. Lawrence,” who ]>aid iiarlicular atten- 
tion to the history of the foxliomid, writing iii 1829, says 
that between eighty and ninety years before “ an entirely 
new foxhound was raised through the breeder’s art,” the 
cars of the old southern hound being reduced, the hone 
and bulk lightened, the waist increased in length, and 
the stature somewhat added to. It is believed that this 
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was effected by a cross with the greyhound. With re- 
spect to this l.atter dog, Youatt who is generally cau- 
tious in his statements, says tliat the greyhound within 
the last fifty years, that is before the commencement 
of the present century, “ assuincil a somewhat different 
character from th.at which he once possessed. He is now 
distinguished by a beautiful symmetry of form, of which 
he could not once boast, and he has even superior speed 
to that which he formerly exhibited. He is no longer 
used to struggle with deer, but contends with bis fellows 
over a shorter and speedier course.” An able writer" 
believes that our English greyhounds are tlic descend- 
ants, pro;jre.adaehj improved, of tlio large rough grey- 
hounds which existed in Scotland so_ early as the tliird 
century. A cross at some former period witli the Italian 
greyhound has been suspected ; but tliis seems hardly 
jwobable, considering the feebleness of this latter bieed. 
Lord Orford, as is well known, crossed iiis famous grey- 
hounds, which failed in courage, with a bulldog— this 
breed heing chosen from being deficient in tlic power of 
aeent; “.afuw the sixth nr soventli generation,” says 
Youatt, “ there was not a vestige left of the lorm of the 
bulldog, but his courage and indomitable perseverance 
remained.” . r 

Yotiatt infers, from a comparison of an old lucture, ot 
King Charles's spaniels with the living dog, that “ the 
breed of the present day is materially altered for the 
woi-se-.” the muzzle has become shorter, the forehead 
more prominent, and the eyes larger: the changes m this 
ease have probably been due to simple selection. _ The 
setter, as this author remarks in another place, is evi- 
dently the large spaniel improved to his present peculiar 
size and beauty, and taught another way of marking his 
game. If the form of the dog were not sufficiently satis- 
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filOtoiT on lliis point, wc might have recomw to liistory 
he- tlicii refers to u .loinimcnt ilateii 1G85 iicarmg on tins 
fiiiliieet, nml mhls that the pure Irish setter shows no signs 
of a cross witli the pointer, which some authors suspect 
has been the ease with the English setter.^ Aiiolher 
writer remarks that, if the iiwslifr ami English bulldog 
hiul formerly been as distinet as they are at the ]ireseiit 
time (i.c. 1828), so aecurato an observer as the jioet Gay 
(who was the anl.hor of ‘Iluriil Sports’ in I7U) wonhl 
have spoken in his Faide of the linU the Bnlldrxj, and 
not of the BaU and the There can be no doubt 

that the fancy bulldogs of the present day, now that they 
are not used for bull-baiting, have become greatly reduced 
in size, Avithout any exjircss intention on the part of tho 
lireeiler. Our pointers are certainly descended from a 
Spanish breed, as even their names, Don, Ponto, Carlos, 
»te„ would show ; it is said that tln-y were not known in 
Enchind betbro the llevolution in 1088 ; ■” but tho breed 
siiieo its introduction has been much modiliod, fir Jlr. 
IloiTOW, who is a sportsman and knows Spain intimately 
well, informs me that he has not seen in that country any 
breed “corresponding iu figure with the English pointer ; 
but there are genuine pointers near Xercs wliieh have 
been imported by English gentlemen.” A nearly pamllel 
case is oftered by the Newfoundland dog, which was cer- 
tainly brought into England from that country, but which 
has since been so mueh modified that, as several writers 
have observed, it does not now closely resemble any ex- 
isting native dog in Newfoundland." 

Tlmse several oases of slow and gradual ohanges in onr 
Eii'Hish dof»B jKissess some interest; for though the 
changes have generally, but not invariably, been caused 
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1)V one or two crosses with a ilistinct breed, yet we may 
feVl sure, from tlio well-known extreme variability of 
crossed breeds, that vigorous and long-continued selection 
must h.avc been practised, in order to imj>rove tliein in ii 
definite manner. As soon as any strain or family boeiime 
slightly improved or better adapted to altered circum- 
stiUiees, it would tend to su|.plant the older and less im- 
proved strains. For instance, as soon as the old foxhound 
was impi'ovcd by a cross ivith the greyhound, or by sim- 
ple selection, and assumed Us present eliararter — and the 
change was probably required by the increased fleetnesa 
of our hunters — it rajudly spread throughout the conntry, 
and is now everywhere nearly uniform. But the process 
of improvement is still going on, for every one tries to 
improve his strain by occasionally procuring dogs from 
the best kennels. Throiigb tbis process of gradual substi- 
tution the old English hound has been lost ; and so it has 
been with the old Irish greyhound and apparently with 
the old English bulldog. But the extinction of former- 
breeds is apparently aided by another cause ; for when- 
ever a breed is kept in scanty numbers, as at present with 
the bloodhound, it is reared with difficulty, and this ap- 
parently is due to the evil eftects of long-continncd close 
interbreeding. As several breeds of tbe dog have been 
slightly but sensibly modified within so short a period as 
the last one or two centuries, by the selection of the best 
iiulividiial dogs, modified in many cases by crosses with 
other breeds ; and as wc shall hen-after see that the breed- 
ing of dogs was attended to in ancient times, as it still is 
by savages, we may conclude that we have iu select ion, 
even if only occasionally practised, a potent means of 
modification. 

DoiiESTir Cats. 

Cats have been domesticated in the East from an ancient 
period; Mr. Blyth informs me lliat they are mentioned 
in a Sanskrit writing 2000 years old, ami in Egypt their 
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antiqnitv is known to lie even greater, as shown by mon- 
nmentaf drawings and their nmmimed bodies. Tliese 
iiminnxies, according to I>e BliiinviUc,“ who has particu- 
larly studied the suhieet, hiHong to no less than three 
species, namely, F. caliguJata, bnhmte!>, and chaus. The 
two former species are s.aid to he still found, both wUd 
and domesticated, in parts of Egypt. F. caligulata 
i.rcscnts a difference in the lirst inferior milk molar tooth, 
as compared with the domestic cats of Europe, whicli 
makes l)e Bhiinville conclude that it is not one of the 
parent-forms of onr cats. Sever.al naturalists, as Pallas, 
Temroinck, Blyth, helieve that domestic cjjts are the de- 
scendants of several sj.eeies commingled : it h eertaui 
that eats cross readily with varimis wild species, and it 
would appear that the character of the domestic breeds 
has, at least in some cases, been thus affected. Sir W. 
Jardine lias no doubt that, “ in the norlli of Scotland, 
there has been occasional crossing with our native species 
{F. and that the result of these crosses has 

been kept in onr houses. I have seen,” lie adds, “ many 
cats very closely resembling the wild cat, and one or two 
that could scarcely he distinguished from it,” Mr. 
Blvlh“ rcm.arks on this passage, “but such cats are 
never seen in the soulhevn parts of Eiighuid ; still, as 
compared with any Imlum tame eat, the affinity of the 
ordinary British cat to F. i^i/h'eKtris is manifest ; and due 
I suspect to frequent iiilermixtmv at a time when the 
tame cat w.as first introduced into Brilain and continued 
rare, while tlie wild species was far move abund.aiit than 
at present.” In Hungary, Jeitteles" was assured on 
trustworthy authority that a wild male oat crossed with 
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a female domestic cat, ami tlial tlic liyliruls long lived in 
a domesticated state. In Algiers tlie domestic cat has 
crossed with the wild cat (7d Lyhioo) of that country." 
Ill South Africa, as Mr. E. I.ayard informs me, the do- 
mestic cat intermingles freely with the wild cuffru ; 
he has seen a jiair of liybrhls which were unite tame and 
)>:irtieuhirly attached to the lady who l)rmight them up ; 
and Mr. Fry has found that these liylirids are fertile. In 
India the domestic cat, according to 3Ir. 15lylh, has cross- 
ed with four Indian species. With respect to one of 
these species, 7*1 chavs, an excellent observer. Sir AV. 
Elliot, informs me that he once killed, near Madras, a 
wild brood, which wore evidently hybrids from tho do- 
mestic cat; these young aninjals had a thick lynx-Uke 
tail and the broad brown bar on tbe inside of tlio fore- 
arm characteristic of JF. chava. Sir W. Elliot adds that 
he has often observed this same mark on the forearms of 
domestic cats in India. 'Mr. Blyth states that domestic 
cats coloured nearly like K chans, but not resembling 
that species in shape, abound in Bengal ; he adds, " such 
a colouration is utterly unknown in European cats, and 
the proper tabhy m.arkiiigs (pale streaks on a hlack 
ground, peculiarly and symmetrically disposed) so com- 
mon in English cals, are never seen in those of India.” 
Pr. 1). Short has assured J\Ir. Blyth" that at Ilnnsi hy- 
brhls between the common eat and 7'1 ornota (or tor- 
(jittifv) occur, “and that inniiy of tho domestic eats of 
that I'avt of India were nndistinguishablc from the wild 
K ornata.'” Azara states, hut only on the authority of 
the inhabitants, that in Paraguay the cat has crossed 
with two native s])eeles. From these several eases wc 
sec that in Envo])c, Asia, Africa, .and America, tho com- 
mon eat, which lives a freer life than most other domesti- 
cated animals, lias crossed with various wild species ; 
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and tliat in some insUuices the crossing lias been suffi- 
ciently freciiieiit to affect tlie character of the breed, 

AVhcther domestic cats have descended from several 
distinct siiccies, or have only been modified by occa- 
sional crosses, their fertility, as far as is known, is unim- 
jpnired. The large Angora or Persian cat' is the most dis- 
tinct in structure and habits of all the domestic breeds; 
and is believed by Pallas, but on no distinct evidence, to 
be descended from the !''■ iiKinid of middle Asia; but I 
am assured by Mr. Blylli that this cat breeds freely with 
Indian cats, which, as wo have already seen, have a|>i>a- 
rently been much crossed with P. rhuiia. In England 
hall-bred Angora cats are iierfcctly fertile with the com- 
mon cat ; I lio not know whether the hnlf-hreeds are fer- 
tile one with another; but as they are common in some 
jiarts of Euroiie, any marked degree of sterility could 
liardly fail to have been noticed. 

AVithin the same country we do not meet with dislinct 
races of the cat, ns we do of dogs and of most other 
domestic animals; though the cats of the same country 
present a considerable amount of rtuctiiating variability. 
The explanation obviously is that, from their nocturnal 
and rambling habits, indiscriminaUi crossing cannot with- 
out much trouble be prevented. Selection cannot be 
brought into play to jiroduce distinct breeds, or to keep 
tliose distinct which h.ave been im])nrled from foreign 
hands. On the other baud, in islands and in countries 
coin|iletcly separated from each other, we meet with 
breeds more or less distinct; and these cases are worth 
giving as showing that the scarcity of distinct races in 
the same country is not caused by a deficiency of varia- 
bility in the aniin.al. The tailless cats of the Isle of Man 
are said to differ from common cats not only in the want 
of a tail, but in the grc.ater length of their hind legs, in 
the size of their heads, and in habits. The Creole cat of 
Antigua, as I am informed by Mr. Nicholson, is smaller, 
and has a more elongated head, than the British cat. In 
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Ceylon, as Mr. Tliwaites writes to me, eTeiy one at first 
notices the different appearance of the native cat from 
tlio English animal ; it is of small size, with closely lying 
hairs; its head is small, with a receding forehead; hut 
the ears are large and sharp; altogether it has what is 
there called a “low-caste” appearance, llengger” s.ays 
that the domestic cat, which has been bred for 800 years 
in Paraguay, presents a striking difference from the Eu- 
ropean cat; it is smaller by a fourth, has a more lanky 
body, its hair is short, shining, scanty, and lies close, 
especially on the tail: he adds that the change has been 
less at Ascension, the capital of Paraguay, owing to the 
continual crossing with newly imported cats; and this 
fact well illustrates the importance of separation. The 
conditions of life in Paraguay ajipear not to be highly 
favourable to the cat, for, though they have rnn half- 
wild, they do not become thoroughly feral, like so many 
other European animals. In another part of South Ame- 
rica, according to Roulin,” the introduced cat has lost 
the hahit of uttering its hideous nocturn.al howl. The 
Rev. W. 1). Fox purchased a eat in Portsmouth, which 
he was told came from the coast of Guinea ; its skin was 
black and wrinkled, fur bluish-grey and short, its ears 
rather bare, legs long, and wholo aspect peculiar. This 
“ negro ” cat was fertile with common eats. On the oy>- 
posite coast of Africa, at Mombas, Captain Owen, K.N., 
states that all the cats are covered with short stiff hair 
instead of fur : ho gives a enrions account of a cat from 
Algoa Bay, which ha<l been kept for some time on board 
and could’ be identified with certainty; this animal was 
left for only eight weeks at ilombas, but during that 
short period it underwent a complete metamorphosis, 
“haying parted with its sandy-coloured fur.” A cat 
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from the Caiu- of Good lIoi»e has Leon doscribed by 
Dosmai-fst as remarkabli? from a red 8tri])o cxtendini' 
aloiiii the whole length ->f its hack. Throughout all im- 
mense an a, namely, the Malayan archipelago, Siam, Pe- 
gu, and Burmah, all the cats have truncated tails about 
iialf the proper length,” often with a sort of kinit at the 
end. Ill the Caroline archipelago the cats have very long 
legs, and are of a reddish-yellow colour.” In China a 
hived has drooping ears. At Tobolsk, according to 
Gmelin, there is a red-colourod breed. In Asia, also, 
we Hinl the well-known Angora or Pei-sian breed. 

Tlie domestic cat has run wild in several eountricR, and 
everywhere assumes, as fans can be judged by the short 
recorded descriptions a uniform character. Near Mal- 
donado, in La Plata, I shot one which seemed perfectly 
wild; it was carefully examined hy Mr. Waterhouse,” 
wlio found nothing remarkable in it, excepting its great 
size. In New Zealand, according to Dicftcuhach, the feral 
cats assume a streaky grey colour like that of wild rats; 
and this is the case with the half-wild cats of the Sootch 
Iliglilaiuls. 

We have seen that distant countries possess distinct do- 
mestic races of the cat. The difference may be in part d ue 
to descent from scvei-al aboriginal s])ccies. or at least to 
crosses with them. In some cases, as in Paraguay, Mmnbas, 
and Antigua, the differences seem due to the direct ai'tion 
of different conditions of life. In other cases some slight 
efli'ct may possibly be attrilmted to natural selection, as 
cats in many cases have largely to support themselves 
and to escape diverse dangers. But man, owing to the 
diflioultj- of pairing cats, has done nothing by methodi- 
cal selection ; and probably very little by uniatentional' 



” J. Crewfiud, Dirt- of lUe 
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si'lcction ; though in each litter he generally saves the 
[ii-ettiesi, and values most a good brood of mouse or rat- 
catehers. Tliose cats vvliioli have a strong tendency to 
prowl after game, generally get destroyed by traps. As 
cats are so much petted, a breed bearing the same rela- 
tion to other cats, that lapdogs hear to larger dogs, would 
have been much valued ; and if selection could have been 
u])plicd, we should certainly have li.ad many hreeds in 
each loiig-eivilir.ed country, fbr there is plenty of variabil- 
ity to work upon. 

We see in this country eonsidor.ablo diversity in size, 
some ill the proportions of the body, and extreme v.ariabili- 
ty ill cohjuring. I have only lately attended to this snhjeet, 
but have already heard of some singular eases of varia- 
tion ; one of a cat born in the West Indies toothless, and 
remaining so all its lile. Mr. Tegetmeicr has shown me 
the skull of a female cat with its canines so imieh devel- 
opeillhat they protruded uncovered beyond the lips; the 
tooth with the fang being '05, and the part projeeting 
from the gum ’0 of an iiieh in length. I have heard of a 
fmiily of six-toed cats. Tlie tail varies greatly in length ; 
I have seen a cat which always carried its tail flat on its 
back when pleased. The cars vary in shajic, and certain 
strains, in England, inherit a pendl-Iike tuft of hairs, 
above a (inartur of an inch in lengtli, on the tips of their 
cars ; and this same peculiarity, according to Mr. Blyth, 
ch.aracterises some cats in India. The great variahility 
in the length of the tail and the lynx-like tufts of hairs on 
the cars are apparently analogous to difterciiees in certain 
wild species of the genus. A much more important dif- 
ference, according to Daubenton,” is that the intestines 
of domestic cats are wider, .and a third longer, than in 
wild cats of the same size; and this apparently has boon 
caused by their less strictly carnivorous diet. 
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CHAPTER II. 

HOUSES AND ASSES. 



nOUSE. — I'll'FF.nEKfT.S IN TIIE nnEEna — TNDmBU.VL VAIUA- 
im.lTy OF — DIllElT EFFECTS OF TIIF, CONIKTIONS OF l.tFB — 
CAN WITHST.AND MITU COLD — BUHICDS MUCH MODIVIKI) BT HK- 
I.UCTION— COlAIUna of the IIORSF. — H-VFFLINO— HAKK STIlirES 
ON TIIF, SPINK. l.F.as, SlIOUI.DKtlS, AND FOIlKItE.U) — urN-CX)l/)l'R- 
KD HOUSES MOST FHEQrENTLT STnll'F.D — RTlUrES I'KOllAlILT 
nt'K TO UEVF.UHIOS TO THE PIUMITIVE STATE OF Till! HOUSE. 
asses. — BREF.rmOF — COUHTtOF — LBO-ANU SIIlltT.DKIL STUIPES 
— SIIOCLHKK-STUIPES SOMETIMES ADSF.ST. SOMETIMES FOBKF-D. 

The liistoFy of the Ilovse is lost in antiquity. Kc-inaiim 
of tliis animal in a (ImneHticateil comlition have boon 
fuiiiul in the Swiss lake-i'lwelliti.zs, belonging to the lat- 
ter part of the Stone period.' At the present time the 
iiiimher of breeds is great, as may be seen by confiuUnig 
anv treatise on the Ilorse.’ Looking only to the native 
ponies of Groat Hritain, tiiose of the Slietlnnd Isles, 
Wales the New Forest, and Devonshire are distinguish- 
able; and so it is with each separate island in Iho great 
Malay areldpelago.’ Some of the breeds present great 
diflerences in size, shape of ears, length of mane, pro- 





bDiTA (nneortho l>e>t bm UI. T»inlKira, 
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portions of the body, form of the withers find liiiul quar- 
ters, and especially in the head. Compare tlic raee-iioi-se, 
dray-horse, and a Shetland pony in size, configuration, and 
disposition; and see how much greaUr the dilference is 
than between the six or seven other living species of 
genns Kqmis. 

Of individual variations not known to cdiaractcriso 
particular breeds, and not great or injurious enough to 
be called monstrosities, I have not collected many cases, 
Mr. G. Brown, of the Cirencester Agricultural College, 
who has particularly attended to the dentition of onr do- 
mestic animals, writes to me that he has “ several times 
noticed eight permanent incisors instead of six in the 
jaw.” Male horaes alone properly have canines, bnt 
they are occasionally found in the mare, though of small 
size.* The number of ribs is properly eighteen, but 
Youatt * asserts that not unfrequently there are nineteen 
on each side, the additional one being always the poste- 
rior rib. I have seen several notices of variations in the 
bones of the leg ; thus Mr. Price ' speaks of an addition- 
al bone in the hock, and of certain abnormal appearances 
between the tibia and astragalus, as quite common in 
Irish horses, and not due to disease. Horses have often 
been observed, according to M. Gaiidry,’ to possess a 
trapezium and a rudiment of a fifth metacarpal bone, so 
that “ one sees appearing by monstrosity, in tlie foot of 
the horse, structures which normally exist in the foot of 
the Ilipparlon,” — an allied and extinct animal. In vari- 
ous countries horn-like projections havo been observed 
on the frontal bones of the horse : in one case described 
by Jlr. Pcrdviil they arose about two inches abovo tlio 
orbital processes, and were “very like those in a c.alf 
from five to six months old,” being from half to three- 
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quarters of .an inch in lengtli.'' Azara has described 
two oases in South America in which the projections 
were hetwecii three and four inches in length : other in- 
stances have occurred in Spain. 

That there has been much inherited variation in the 
horse cannot be doubted, when we reflect on the number 
of the breeds existing throughout tlie world or even 
within the same country', and when we know that they 
have largely increased in number since the earliest 
known records,’ Even in so fleeting a character .as co- 
lour, Ilofackcr fomul that, out of two liimdred and six- 
teen cases in which horses of the same colour were paired, 
only eleven pairs produced foals of a quite dilferent co- 
lour. As Erofessor Low” has remarked, the English 
race-horse offers the best possible evidence of inheritance. 
The pedigree of a r.acG-horse Is of more value in judging 
of its prohahle success than its appear.ance : “ King lie- 
rod” gained in ])rizes 201 , 505^. sterling, and begot 497 
winners; “Eclipse” begot 334 winners. 

■\Vlicthcr the whole lunonnl of ditt'etvnce between the 
various breeds be due to variation is doubtful. Erom the 
fertility of ihe most distinct breeds” when crossed, nat- 
uralists have gcuerally looked at all the breeds .as having 
deseeudeil from a single species. Few will agree with 
Colonel II. Smith, who believes that they have descend- 
ed from no less than five primitive and differently colour- 
ed stocks.” But as several species and varieties of the 



’ Mr. PHTWiil.iif tlieEnnlslcIllen Pra- 
gnons, fn ‘The Yctevlnary,’ vnl. 1. p. 224; 

Aaara, ‘Des QuaSrup^iles d'l Para- 
puav,' tofo, II. p. SI.2, The Frrncb trana* 
iMorof Aaiii a refers to other cases men- 
tloneJ by ITosard as occurring lo Spain. 

• Ctodron,' ‘ De I’Esp^cc,’ tnm. 1. p. 87S. 

IS ‘Uober die Eigeoscljartea,' Ac., 
152S, s.lO. 

o ‘ nomesticaled Animals of the Brit- 
ish Islands,' pp- K7. S32. In all the ve- 
terinary treatises anJ papers which I 
have read, the writers Insist in Ibo 



Blrnngest terins on the Inheritance by 
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horse than la aoy other animal; but, 
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horse existed ” dnviii" the later tertiary periods, and as 
IliltimeyL'r foniid dllFerences in the size au<1 form of the 
skull in the earliest known domesticated h.irses,“ wo 
ought not to fed sure that all our hreeds have descendc.l 
from a Bitigle species. As wo see that the savages of 
North and' South America easily reclaim the feral horses, 
there is no improhahility iii savages in various quarters 
of the world having domesticated more than one native 
species or natural race. No ahorigiual or truly wild horse 
is positively known now to exist; for it is thought hy 
some autliors that the wild horses of the East are csea].cd 
douieslie aidmals.'° If our domestic hreeds have descciid- 
ed from several species or natural races, these api>arently 
have all become extinct in the wild state. With our 
present knowledge, the common view that all have de- 
BCeiuled from a single species is, perhaps, the most lu'obable, 
With respect to the causes of the modifications Avhieh 
horses have undergone, the conditions of life seem to 
produce a consideralde direct effect. Mr. D. h orbes, wiio 
has had excellent opportunities of comparing the horses 
of Spain with those of South America, informs me that 
the horses of Chile, which have lived under nearly the 
same conditions as their progenitors in Andalusia, remain 
unaltered, whilst the Pampas horses ami the Puno ponies 
are considerably modified. There can he no doubt that 
horses become greatly reduced in size and altered iu ap- 
]H>arance hy living on mount.aius and islands; and this 
a])pareiilly is due to waul of nutritious or varied food. 
Every one knows how small and nigged the ))oiiies^are mi 
the Northern islands and on the mountains of Europe. 
Corsica and Sardinia have their native ponies; ami there 
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•were ” or still are, on some islands im the coast of Virgi- 
nia, ponies like those of the Shetland Islands, which are 
believed to have originated through exposure to unfa- 
vourable conditions. The Puno ponies, which inhabit the 
lofty regions of the Cordillera, are, as I hear from Mr. D. 
Forl>es,%trancc little ereamres, very nnlike their Spanish 
progenitors. Further south, in the Falkland Islands, the 
offspring of the horses imported in 1704 have already so 
much detcrior.ated in size '* and strength that they are 
niifiltod for catching wihl cattle with the l.asso ; so tliat 
fi-esli horses have to be bi'ought for this purpose from La 
Plata lit a great expense. The roilueed size of the horses 
bred on both southern and northern islands, and on sev- 
eral moijiitaiu-chains, can hardly have heeii caused hy the 
cedd, as a similar reduction has occurred on the Virginian 
and Mediterranean islands. The horse can withstand in- 
tense cold, for wild troops live on the jdains of Siberia 
under hit. 60“," and aboriginally the horse must have in- 
habited countries annually covered with snow, for he long 
retains the instinct of scraping it away to get at the herb- 
age beneath. The wild tar|>ans in the East have tins in- 
stinct ; ami, as I am infirmcd by Admiral Snlivan, this is 
likewise the ease with the horses wliich h.ave run wild on 
the Falkland Islands; now this is the more remarkable as 
tile progenitors of these horses could not have followed 
this instinct during many generations in La Plata: the 
wild cattle of the Falklands never scrape away the snow, 
ami jierish when the ground is long covered. In the 
northern parts of America the horses, descended from 
those introduced by the Spanish conquerors of Mexico, 
liave the same habit, as have the native bisons, but not so 
the cattle introduced from Europe.” 



vol. i. part L p. 2S. harsh/ 1777. part iL p. 963. With ra- 

te Mr. Mackiunoo on ‘The Falkland sped to the Urpana arrapinfc away the 

the Falkland borees ie aaid to be 14 Lib.,' T0l. xil. p. 165. 
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’ The horse oaii floiivisli under intense heat as well as 
uiuler intense cold, for lie is known to come to the iiifjh- 
est jierfcction,tli(iuglinot attiiinin" a larcfe size, in Avahia 
ajul northern Africa. Much huniiiiity is apijarently more 
injurious to the horse than heat or cold. In tlio Falk- 
land Islands, horses suftcr much from the dainjmess; ami 
this same circumstance may perliaps partly account for 
the singular fact that to the eastward of the Hay of Ben- 
gal,” over an enormous and humid area, in Ava, Fegii, 
Siam, the Malayan archipelago, the Loo Choo Islands, 
and a large part of China, no full-sized horse is found. 
When we advance as far eastward as Ja}>aii, the horse 
reacfiuires his fid! size.” 

With most of onr domesticated animals, some breeds 
are kept on account of their curiosity or beauty ; but the 
horse is valued almost solely for its utility. Hence semi- 
monstrous breeds are not preserved ; and prob.ably all the 
existing breeds have been slowly formed either by the 
direct action of the conditions of life, or through the se- 
lection of individual differences. No doubt serai-mon- 
strous breeds might have been formed ; thus Mr. Water- 
ton records” the case of a mare which produced succes- 
sively three foals without tails; so that a tailless r.ace 
might have'heen formed like the tailless races of dogs and 
cats. A llussian breed of horses is said to have frizzled 
hair, and Azara” relates that in Paraguay horses are oc- 
casionally horn, but are generally destroyed, with hair 
like that on the head of a negro ; and this peculiarity is 
transmitted oven to half-breeds: it is a curious case of 
correlation that such horses have short manes and tails, 





aerl«>, r-lCI. 

•Ji • Qujdrupfides da Paraguiiy,' Wm. 
11. p. 3S3. 
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anrl their hoofs are of a peculiar shape like those of a 
mule. 

It is sc.arcely pos.sihle to ilouht that the long-conlinucil 
selection of cjualiiies serviceable to man has beoii the 
chief agent in the formation -of the several breeds of the 
horse. Look at a dray-horse, and see how well adapted 
he is to draw lieavy weights, and how unlike in appear- 
ance to any allied wild aiiitnal. The English race-horse 
is known to have proceeile«i from the commingled blood 
of Arabs, Turks, and Ilarbs; but selection and training 
liave together made him a very diflerent animal from hia 
parent-stocks. As a writer in India, wlio evidently 
knows the pure Arab well, asks, who now, “looking at 
onr present breed of race-horses, could have conceived that 
they were the result of the union of the Arab lim-ae and 
African mare?” Tlie improvement is so marked that in 
running for the Goodwood Cup “ the first descendants of 
Arabian, Turkish, and Persian horses, are allowed a dis- 
count of 18 lbs. weight; and when Ijoth parents are of 
these countries a discount of 30 lbs.’* It is notorious 
tli.at the Arabs have long been as careful about the pedi- 
gree of tlieir horses as we are, and this implies great and 
eoutinued care in bi-eediiig. Seeing what has been done 
in England by careful breeding, can we doubt lliat the 
Arabs must likewise have produced during the course of 
ceutiiries a marked effect on the qualities of their horses ? 
But we may go much farther back in time, for in the mo.st 
ancient known book, the Bible, we hear of studs carefully 
kept for breeding, and of hoi-ses imported at high prices 
from various countries.’* We may therefore couclude 
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that, whether or not the various existing breeds of the 
horse have proceeded from one or more aboriginal stocks, 
yet tiiat a great amount of change lias resulted from the 
direct action of the conditions of life, and probably a still 
greater .amount from the loiig-coiitinued selection by man 
of slight individn.al difierences. 

With several domesticated quadrupeds and birds, cer- 
tain coloured marks are either strongly inherited or tend 
to reappear after having long been lost. As this subject 
will liereafcer be seen to be of importance, I will give a 
full aocouiit of the colouring of horses. All English 
breeds, however unlike in size and appearaiiee, and sev- 
eral of those in India and the Malay archipelago, jiresent 
a similar r.ango and diversity of colour. The Kiiglish 
race-horse, however, is said“’ never to he dun-coloured; 
but as dun and cream-coloured horses are consul(*re<l by 
the Ar.aba as worthless, “ and fit only for .lews to ride,” 
these tints may h.ave been removed by long-contimiod 
selection. Horses of every colour, and of sneh widely 
diileront kinds as dray-horses, cobs, and ponies, are all 
occ.asion.ally dappled,^' iii the same manner as is so con- 
spicuous with grey horses. This fact does not throw 
liny clear light on the coloming of the aboriginal horse, 
but is .a case of analogous variation, for even asses are 
sometimes dappled, and I have seen, in the British 
Museum, a hybrid from the ass and zebra dappleil 
on its hinder quartci-s. By the expression analogous 
variation (and it is one that I shall often have occasion 
to use) I mean a variation occurring in a S])ecies or vari- 
ety which resembles a normal character in another and 
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distinct species or variety. Analogous variations may 
arise, as Tvill be explained in a future cliaptev, from two 
or more forms with a similar constitution having been 
exposed to similar conditions, — or from one of two forms 
having reacquired tlirough reversion a cliaracter inherited 
by tlic Ollier form from their common progenitor, — or 
from both forms liaving reverted to the same ancestral 
character. 'U'e shall immediately see that horses oc- 
casionally exhibit a tendency to become striped over 
a largo part of their bodies ; and as -we know that stripes 
readily pass into spots and cloudy marks in the varieties 
of the domestic cat and in sever.al feline s))ecies — even 
the cuhs of the unifoniily-coloured lion being spotted 
witli dark marks on a lighter ground — we may suspect 
that tlio dappling of llie horse, which liaB been noticed 
by some autlioi's with surprise, is a modification or 
vestige of .a tendency to become striped. 

This tendency in the liorecto become striped is in several resiwls 
an intprostinji fart. linrsi-a of all colours, of ibo most diviTse 
bm'ils, in various parts of tlio world, often liavq a dark stri|ie ex- 
tendiDK alcmi; the s|>ine, from tbe mane to tlie tail i but tbis is so 
common that I need enter into no particulars." Orrasionnlly 
liorsi's are transversely barred on the legs, chiefly on the under 
side ; and more rarely they have a distinct stripe on tins shoulder, 
like that on the shoulder of the ass, or a broad dark patch rejire- 
sentiug a stripe. Before entering on any details I must premise that 
the term diin-coloun-d is vague, and includes three groups of colour, 
via. that between cream^'olour and tvddisb-brown, which graduates 
into light-luiy or ligbt-ebesnut — this, I believe, is often called 
fallow-dun ; secondly, leaden or slate-colour or mouse-dun, which 
gradnatea into an nsh-cylour; and, lastly, dark-dun. Iwtween brown 
and black. In England I have examined a rather large, lightly- 
built, fallowKlun Devonshire pony (fig. 1), with a conspicuous stripn 
along the back, with light transverse stripes on tbe under sides of 
its front legs, and with four parallel stripes on each shoulder. 




Obtc tbe spinal stripe. 
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Fig. 1.— Dun Duronabire Puny, witb abouldcr, )i)lnal. and leg atrl[iei. 



Of thi'sp four Btripc's the poBtorinr nnp wns very niinutp ntnl faint ; 
the anliTior one, un tliii other linml, wan Innar ami hroiirl, hut iii- 
ti-rruiited in the niidille, nntl truurati'il at its lower extremity, with 
tlie anterior nnffle proiliired into u loiitr tnjterinii js)int. ' I luenlion 
thiH latter fact lieeivuso tin* siu>ulJiT-«tripi> of the ass orcnsionally 
presents exactly llio satne npiienmnei-, I have hail an mitline and 
descri|ition sent to me of a stuiill, piirely-hreil, lijrlit fallnw-dim 
V\'elcli iKiny, with a spinal stripe, a sinjrle tratisver»«(‘ stripe ini eac:li 
li'i;. and tlireo shoulder-stripes ; the ]«>sti‘rior stripe corresisaiding 
with that on tive slaiulder of the ass was the longest, whilst iho 
two anterior parallel stripes, arisiug from tiie tnmie, deerensi'd in 
lenetli, in a n-versed tilaniier as cotiiiian'd with the shoulder atripea 
on the aliovo-doscrilied nevoushiro i«my. I liavo seen a hriglit 
fallow-dun, strong colt, with its front legs transversely linrred on 
the under sides in tlio most ronsiiiciioua manner ; also a dark-leaden 
mouse-coloured i>ony with similar leg stripes, hut inurh less conspi- 
cuous ; also a liright fallow-dun colt, fully three-parts thnnnighlired. 
with very plnin transverse atrlites on the legs ; also a chesnut-dun 
cart-horse with a ctinspicuous spinal stripe, with distinct traces of 
ehciulder-Btrliies, hut none on the legs ; I could add other cases. 
My son mado a sketch for me of a large, lieatY, Belgian cart-horse, 
of a fallow-dun, with a conspicuous spinal stripe, traces of leg- 
stripes, and with two parallel (three inches apart) Btrijies about 
seven or eight incites in length on both shoulders. I have seen 
another rather light cart-horse, of a dirty dark cream-colour, tvith 
striped legs, and on one shoulder a large ill-deSned dark cloudy 
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ha<l'a lirna.l blaok ill-d.-fincd stripe. ninniDfr obliciuely Imlf-way 
down I'uoh siiouMer ; neitlier ha<l log gtripos. 

The mrigt interpsting cas.' wiiifli I liavp met with oceuiT<*d in a 
rolt of my own l.K-eiUng. A Imy marc (d.-w.-ndcHl froin adark-liniwn 
I'lcuiisli raaro liyaliglit gify Tun'onian liorsi-) was put lonm-nloR, 
a tiioronglibrcd dark bay, wlioao sire (Kingston) nml dam W(‘n< iiotli 
iiiiys. Till' colt uitimatoly tum<-<l out brown : but wlu'n only a fort- 
niglit old it was a dirty Imv. sliaib-d witli mou»'-gr<-y, and in (MirtH 
with ii v.diuwisb tint ; it liiid only a trace of tlie spinal striiH', willi 
a few oiiseuro transverse bar* on llie legs : but almost tlie whole 
iKslv was marki-d with very narniw dark striis-a, in inosl parts so 
olwcnre as to l>o visible only in certain liglits. like tbo (rtriix-s whirli 
may bo sei-n on blaek kittens. Th.-sc striis'8 wer.' distincl on tlio 
lund-ciunrters. wlii-rc tln-y divergi'd fMui tlie sinne, and isiinted a 
little forwanls : many of tliem ns tliey cliviTged from the sj.ine he- 
came it li«b- l.mnelictl. .'xactly in the same manner ns in some 
wlirine siHcies. Tlie slrip.-« were plainest on the foreliea.1 liotw.‘.-n 
til.' ears, wliero tlu-v fonu.sl a sii of point.-d urche*. ono under the 
..ther, disTeasins in size downwanls towards the muzile ; exiietly 
similar iimrka mar l>e seen on the fo«diead of tlie tjuaggn. am! 
Ihirchell'B zebra. When tliis f.«il wn.s two or thre.. mouths old all 
the striiM'S I'ntindy disapj>eao’'l. I liavc si-en similar marks on tlio 
fotvlu-ad of a fully grown. fBllow4un. cob-like hors.-, lisving a con- 
spicoous spinal striis-. and with its front legs well barn-d. 

In Norway the cilourofthe native horse or i-my is dun. varying 
from almost' erearo-colour to dark m.nise-duB ; and an animal is not 
considered pun-ly bred unh-ss it has the spinal and leg stripes.” In 
one part of the country my son i-stimsted that almut a third of the 
jionieB liad stripeil legs ; he counted Seven stripes on the fure-lega 
and two on the hind-legs of one jwjny : only a few of them exhibit- 
ed traces of shouldor-striiies ; but I have beard of a cob imported 
from Norway which had the shoulder as well as the other stripes 
well developed, Colonel Ham. Smith" alludea to dun-horses with 



•1 IbaTereMlrcllDfonnsltDO, Ihroogfa poctrs. Sfc, also, * Tte FielJ,' 1S61, p. 
tbe UadaMS of the Caaitil-0«Deral. Mr. 431. 

,T. R. Crowe, from Prof. Be«k. Rascli. and “Col Bam. Smllll, 'Nal. Uli.,' toI 
Fjmarck.oolhecoloaraoflbeXorwfgtan lU-p. 275. 
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thu spinal Btripc in tlio Sit-rras of Spain ; and the horsps originally 
dcrivi'd from Spain, in somo parts i>f Soutli America, are now duns. 
Sir W. Elliot infi>rms me that he insjierte<l a herd of 300 South 
American horses ini{»>rted Into Madras, and many of these had 
transverse stripes on the legs and short shonldc-r-stripes ; the most 
strongly marked individual, of wliicli a rolonred liraiving was sent 
me, was a mouse-dun. tvitli the shouldi-r-stripes slightly forked- 
lu tlie North-Western parts of India striped horses of mor(> tliau 
OEO hroed arc apparently commoner than in any other part of the 
world ; and I have ri'ceived infonnalion n-six'cting them from sev- 
eral offlciTS. especially from Colonel Poole, Colonel Curtis, Major 
Campliell, Brigadier 8t. John, and others. Tlie Kattywar horses 
are often fifteen or sisti-en bauds in height, and ari> well Imt liglitly 
hiiilt. They are of all colours, hut the several kinds of duns pre- 
vail ; and these are so generally striiasl, that aliorsi' without striiM'S 
is not considon-il pure. Colonel Pools believes that, all tho duns 
have tlie spinal stri|H-. the leg-stripes are generally priwnt, and lie 
thinks tliat about half tho horses liave the shoulder-stripe : this 
stri|s- is sometimes dimldo or treble on Ixilh shouldors. Colomd 
Poole has often seen, stripes on the cliooka and sides of 1h(> nose. 
He has ik'en striiM>s on the grey ond I'ay Katty wars wlicni first foaliil. 
1mltUr-y Biv'ufadisl away. I iiave reeeiv.ri oilier aceounlsof cream- 
coloured, bay. brown, and gn-y Kallywar horsi-s being striped. 
En.stward of India, tlie Shan (north of Bunnali) jioniea, as I am in- 
formed by Mr. Blyth. have spinal, leg, and shoulder striiH'S. Sir 
W. Elliot informs me that he .»nw two bay Pegu ponies with leg- 
stripes. Burmi-se and Jiivanc-so p-rniw an- frequently dun-coloured, 
and have the threi- kinds of striiH-s, “in the same degree as in Eng- 
lund." ” Mr. Swinhix* informs me iliat ho exnminiHl two light -(lun 
jHiniesof twiiCluuesehreeiiB, viz. tlu-seof Shanghai and Amoy ; both 
had tho spinal stripe, and the latter an indi.stinct shouhli-r-Btripe. 

Wo thus see that in all parts of the world bn-c-ds of the horse ns 
different as possible, when of o dun-colour (including under this 
term a vrido range of tint from cn-am to dusky black), and rarely 
when of bay, grey, and elu-snut shaih-s, have the several ahove- 
■ specified stripes, Horst-s which are of a yellow colour with while 
maun and tail, and which ate sometimes callinl duns. I have never 
seen with stripes.** 

From reasons which will be apparent in the chapter on Reversion, 







bUo.oq Ibir point, 
Julj 2;Ui,IM51,p. 91. 
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miirh nfli'UiT I'mn iilluT nilmir.'cl horses, lire 

ever imslue.Hi from the cr(wiH» of two hors.-«. neithiT of wliieh nro 
,h,„s' Most persons to wUont 1 have ai.plhsl believe that one ,|an.n 
must he a .lun • ami it is jrenerallv luwnej, that, when tins is the 
rase, the dnu-colour and the striis-s are str.m,fly inherited," 

,-as.. Itas fallen nnder tuyown ohservatim. of a foal 
timre hv .1 hay h..rse, whieh ^^•lu•n folly Kto'vn was a dark fallow, 
.hni imil had a narrow hut, plaiti spinal stripe. Holaek.'r Kiv.fl 
two instatiee.s of iiirmse duns (Maasrai'P) hi'inK i.rodur.sl front two 
narents of dili'ereiit colours ami ni'itluT duns. 

leavounsl with little buccvw t<i Unci out whetlnT 
aerally plain-'c or h'ss plain in the foal limn in the 
inel Poole infontis me that, as he hidieves, "the 

I ,t when the colt is first foaled ; they then become 

..ud less distinct till after the first coat is shed, wlien tliey come 
out as stronjrlv as h.-fere : hut ceituinly often fade away as the age 
of the horse inrreases " Two otlior aecounts confinn tins lailintr ol 
the strip(‘s in old imrses in India. One writer, on tUo other hnnd, 
states that colts are often l>om without stripes, hut that they appear 
as the colt rrn,ws older. Three authorities affirm that in ^^>^way 
-("are less plain in the foal thnn in the ndult. Perhaps 
,0 fixed rule. In the case descrihed hy me of the young foal 
wliich was imrrowlv striped over nearly oil its hrsly, thcTC was no 
dnuht about thi' early and complete disappearance of the Btnpea. 
Mr. W. W. Kdwanls examined fi>r me tweiity-two foals of race- 
horses and twidve had the spinal strii>e more or less plain ; this 
fact, and some other accounts which I have ris'eived, lead me to 
lielieve that the spinal striiic ofti'n disapiwars in the Knglish race- 
horse wiien old. On tlie whole I infer that llio stripes are generally 
plainest in tlie foal, and tend to disapis-ar in old ngc. 

Tin- stripes are varialde in colour, Init tiro always ilark- 
er than tlic rest of the hotly. They <lo not hy any incuns 
.always coe.xist on the tliliVrcnt ]ii\rts of the hoily: tlie 
logs "may he stripcil without any shotihlor-stripo, or tlio 
converse case, which is rarer, may occur; but I have 
never licanl of cither shoulilcr or Icg-stripcs withmit the 
spinal stri])o. Tlie latter is hy far the commonest of .all 
the stripes, ah mij'lit have hecii cxpoctcJ, as it character- 

«■ -Tlic Plri't.’ ISOI. pp. wa 
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isca the other seven or fight species of the genus. It is 
remarkable that so trifling a character as the shoulder- 
stripe being double or trijde should occur in such different 
breeds as Welch and Devonshire ponies, the Shan pony, 
heavy cart-horses, light South American horses, and the 
lanky Kattywar breed. Colonel Hamilton Smith be- 
lieves that one ofhis five supposed primitive stocks was 
dun-coloured and striped; and that the strijics in all the 
other breeds result from ancient crosses with this one 
primitive dun ; but it is cstroinely improbable that differ- ' 
ent breeds living in such distant quarters of the world 
should all have been crossed with any one aboriginally 
distinct stock. Nor have we any re.ason to believe that 
the effects of a cross at a very remote period could be 
propagated for so many generations as is implied on this 
view. 

With respect to the primitive colonr of the horse hav- 
ing been dun, Colonel Hamilton Smith" has collocU'd a 
large body of evidence showing that this tint was com- 
mon in the East as far back as tlic time of Alexander, 
and that the wild horses of Western Asia and Eastern 
Europe now are, or recently were, of various shades of 
dun. It seems that not very long ago a wild breed of 
duu-colonreil hoi-scs with a spinal stripe n-as preserved in 
the royal parks in Prussia. I hear from Hungary that 
the inhabitants of that country look at the duns with a 
spinal strijjc as the aboriginal stock, and so it is in Nor- 
way. Dun-coloured ponies arc not rare in tbe mountain- 
ous parts of Devonshire, Wales, and Scotland, where the 
aboriginal breed would have had the best chance of being 
preserved. In South America in the time of Azara, when 
the horse had been feral for about 250 years, 90 out of 



(1HO,'pp. 109, mwlM.SSn, 8S1. conot«flhe*Udbo'r«9ntlheE<ist,»ho 
Cmmi-colnar. pASslnR Inl* I»abelUi(i.». *peaV3 of dun and brown as tbe 
the colour of Ihe dirty lioeo of Queen lent colours. 

Isabella), seems to hare been common 
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100 liorses 'wcro “bai-cliitains,” and the remaining ten 
were “zaitis,” and not more than one in 2000 black. Zam 
is generally translated as dark without any white; but 
as Azara speaks of mules being “ zain-elair I suspect 
that zain must have meant dun-coloured. In some jiarts 
of the world feral horses show a strong tendency to be- 
come roans.” 

In the following chapters on the Pigeon we shall see 
that in pure breeds of various colours, when a blue bird 
is occasionally produced, certain black marks invarialdy 
appear on tbe wings aud tail; so again, when variously 
coloured breeds are crossed, blue birds with the same 
black marks are frequently prodtveed. We shall further 
sec that these facts are explained by, and afford strong 
evidence in favour of, the view that all the breeds are 
descended from the rock-pigeon, or ColumltJ livla, which 
is thus coloureil and marked. But the appearance of the 
stripes on the various breeds of the horse, when of a dun- 
colour, does not afford nearly such good evidence of their 
descent from a single primitive stock as in the case of 
the pigeon ; because no certainly wild horse is known as 
a standard of comparison ; because tbe stripes when they 
do appear are variable in character ; because there is far 
from sufficicTft evidence of the appearance of the stripes 
from the crossing of distinct breeds ; and lastly, bccatise 
all the species of the genns Equns have the spinal stripe, 
and several have shoulder and leg stripes. Nevertheless 
the similarity in the most distinct breeds in their general 
r.ango of colour, in their dappling, aud in the occasional 
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ajtpe.'ir.'inco, especially in duns, of leg-stripes and of double 
or triple shoulder-stripes, taken together, indicate the 
probability of the descent of all the existing races from a 
single, dun-colonred, more or less striped, primitive stock, 
to which our horses still occasionally revert. 



The Ass. 

Four species of Asses, besides throe of zebras, have been 
described by naturalists; but there can now be little' 
doubt that our iloinesticated animal is descended from 
one alone, namely, l\\e .luiniis tipiiiopns of Abyssinia.*' 
The Asa is sometimes advanced as an instance of an ani- 
mal domesticated, as we know by the Old Testament, from 
an ancient period, wbich has v.aried only in a very slight 
degree. But this is by no means strictly true ; for in 
Syria alone tlicro arc four breeds;*' first, a light and 
graeeful animal, with an agreeable gait, used by l.adies ; 
secondly, .an Arab breed reserved exclusively for the sad- 
dle ; thirdly, a stouter animal used for ploughing and va- 
rious purposes; and lastly, the large Damascus breed, 
with a peculiarly long body .and ears. In this country, and 
generally in Central Europe, thoxigh the ass is by no 
nie.ans oniform in appoar.anco, it lias liot given rise to dis- 
tinct breeds like those of the horse. This may probably 
be accounted for by the animal being kept chiefly by poor 
persons, who do not rear large numbers, nor carefully match 
ami Boleot the young. For, as we sh.all sec in a future 
chapter, the ass can with ease he greatly improved in size 
and strength by careful selection, combined no doubt 
with good food ; and we may infer that all its other cha- 
racters would be equally amenable to selection. The 
small size of the ass in England and Northern Europe is 
apparently due far more to want of care in breeding than 



»• Up. ScUler, In'Prot Zoolof. Soc.,’ •• W. C- Mirtlp, •HUtetj of lb« 
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to eoliT ; for in ‘Westei'n Inrlin, where the ass is used as a 
hcasl of burden hy some of the lower castes, it is not 
much larger than aNewfoumllaml dog, “being generally 
not more than from twenty to thirty inches high.” “ 

Tlio ass varies greatly in colour ; and its legs, especially 
the lore-legs, both in England and other countries — for 
iiislanee, in China — are occasionally barred Iransversely 
more idainly than those of djm-coloured horses. tVilli 
the horse the oeeasional a))pearancc of leg-stripes was aq- 
• counted for, through the jndmdple of reversion, by the 
supposition that the priiuiliro horse was thus striped ; 
with the ass we may confidently advance this explanation, 
for the parait-form, the --1. t/nniopus, is known to be 
barred, tbongb only in a slight degree, across the legs. 
The stripes are believed to occur most frequently and to 
be plainest on the legs of the domestic ass during early 
youth," as is apparently likewise the case with the horse. 
The shoulder-stripe, which is so eminently characteristic 
of the sjiecios, is nevertheless variable in breadth, length, 
and m.anner of termination. I have measured a shoulder- 
stripe four times as broad as anotber ; and some more tliaii 
twice as long as others, In one iiglit-grey ass the slioul- 
dor-stripc was only six inches in length, and .as thin as a 
piece of siring; and in other animal of the same colour 
there was only a dusky shade representing a stripe. T 
have heard of tlirve white asses, not albinoes, with no 
trace of shoulder or spinal stripes .and I have seen nine 
other asses with no slmuhler-stripe, and some of them 
had no spinal stripe. Three of the nine were light-greys, 
one a dark-grey, anollier grey ])assing into rcddisli-roan, 
and the others were brown, two being tinted on parts of 
their bodies with a reddish or hay-shade. lienee we may 
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conclude that, if gi'oy and reddish-hroTvn asses had been 
steadily selected and bred from, the shoulder-stripe would 
have been almost as generally and as completely lost as 
in the case of the horse. 

The slionlder-stripe on the ass is sometimes double, and 
Mr. Blyth has seen even three or four parallel stripes.** 
I have observed in ten cases shoiilder-stripos abruptly 
truncated at the lower end, with the anterior angle pi-o- 
duced into a tapering point, precisely as has been figured 
in the dun Devonshire pony. I have sopn three cases of 
the terminal portion .abruptly and angularly bent ; and 
two cases of a distinct though slight forking. In Syria, 
Dr. Hooker and his party observed for me no loss th.an 
five instances of the shoulder-stripe being plainly forke<l 
over the fore leg. In the common innio it is likewise 
sometimes forked. ^Yhen I first noticed the forking and 
angular bending of the shoulder-stripe, I had seen enough 
of the stripes in the various equine species to feel con- 
vinced that even a character so unimportant as this had 
a distinct meaning, and was thus led to attend to the 
subject. I DOW find th.at in the Animts liHrchcVi! and 
stripe which corresj>oiids with the slinuldcr- 
Btripe of the ass, as well as some of the stripes on the 
neck, bifurcate, and that some of those near the shoulder 
have their extremities angularly bent backwards. Tlie 
forking and angular bending of the stripes on the shoul- 
ders apparently stand in relation with the changed direc- 
tion of the nearly upright stripes on the sidgs of the body 
and neck to the transverse bars on the legs. Finally we 
see that the presence of shoulder, leg, and spinal stripes 
in tlie lior.se,— their occasional absence in the ass, — the oc- 
currence of double aii'l triple shoulder-stripes in both aiii- 
m.als, and the similar manner in which these stripes termi- 
nate at their lower extremities, — are all cases of analogous 
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vanatioii in the horse and ass. These cases are probably 
not due to similar conditions acting on similar constitu- 
tions, hut to a partial reversion in colour to the common 
progenitor of these two species, as well as of the other 
species of the genut.. We shall hereafter have to return 
to this subject, and discuss it more fully. 
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CHAPTER III. 

PIUS— CATTLE — SHEEP — GOATS, 

PIUS BEI.ONO TO TWO DISTINCT TYPES. BUS BCROFA AND IKDICA 
-TORP-SCirWELN — JAPAN PIO — FEHTII.ITT OF CROBBED FI08 
CnANOES IN THE SKULL OF TOE UIQHI.Y CULTIVATED RACES 

— COSVEROENCE OP CILVRACTER— GESTATION — SOLID-HOOFED 
BWINE — CURIOUS ATPEKDAGES^TO THE JAWS — DECREASE IN 
SIZE OF THE TUSKS— YOUNG PIGS LONQITUDINALLT STRIPED — 

— FERAL PIGS — CROSSED BREEDS. 

CATTLE- — ZEBU A DISTINCT SPECIES — EUROPE.AN CATTLE PRO- 
DABLY DESCENDED FROM THREE WILD FORMS — ALL THE RACES 
NOW FERTILE TOGETnKU —BRITISH PARK CATTLE — ON THE CO- 
IA>UR OF THE ABORIGINAL SPECIES — CONSTITUTIONAL DIFFER- 
ENCES— SOUTH AFRICAN RACKS — SOUTH AJIEIHCAN RACES — 
NIATA CATTLE — ORIOIN OF THE VARIOUS RACKS OF CAm.E. 
•SlIEKP.— BEMARK.UH.E RACES OP — VARIATIONS ATTACHED TO 
THE MALE SEX — AD.\PTATIOSB TO VAUIOUS CONDITIONS — GEB- 
TATION OF— CHANGES IN THE WOOL— BKM1-M0N8TROUB BREEDS. 
GOATS. — REMARKABLE VARIATIONS OP, 

The breeds of tlic pig have recently been more closely 
studied, though much still remaiDS to be done, than 
those of almost any other domesticated animal. This 
has been eifected by Hermann von Nathusiiis in two 
admirable works, especially in the later one on the Skulls 
of the several races, and by llutimeyer in his celebrated 
Fauna of the ancient Swiss lake-dwellings.' Nathusius 
has shown that all the known breeds may bo divided in 
two great groups: one resembling in all important re- 
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apccts and no doubt descended from tlie common wild 
boar; so that this in.ay be called the Sus scrofa group. 
The other groiij) differs in several important and con- 
stant ostcological char.acter.s ; its' wild parent-form is 
unknown; tho name given to it by Natlmsius, accord- 
ing to the law of priority, is Sns Indkit of I’allas. Tliis 
name must now bo fcdlowed, tbmigb an unfortunate one, 
as the wild aboriginal docs not inhabit India, and the best- 
known domesticated lircedsbavc l>een imported from Siam 
and China. 

Firstly, the Sus scrofa breeds, or those resembling the 
common wild i)oar. These still exist, according to N”a- 
tliiisius (Schwcinescditldel, s. 75), in various parts of cen- 
tral and noiTliem Euro])C ^ formerly every kingdom,’ and 
almost every province in Britain, possessed its ou-n na- 
tive breeil ; but these arc now everywhere vajiidly disap- 
pe.aring, being replaced by improved breeds crossed with 
the S. Indica form, The skull in the breeds of the S. 
scrofa type resembles, in all important respects, that of 
the European wild boar; but it has become (Schweine- 
Bchadel, s. 63-68) higher and broader relatively to its^ 
length ; and the hinder part is more upright. Tho dif- 
ferences, however, arc all v.ariablc in degree. The breechs 
which llins resemble .S', scrofa in their essential skull- 
characters clifi'er conspicuously from eacli other in other 
respects, as in the length of the cars and legs, curvature 
of tho ribs, colour, li.airiness, size and proportions of the 
body. 

The wild Sus scrofa has a wide range, namely, Europe, 
North Africa, as idontilied by ostcological ebaraeters by 
lltltiineycr, and llindostan, as similarly identified by Na- 
tliusiua. But the wild boars inliabiting tliesc several coun- 
tries differ so nmcb from each other in external characters, 
that they have been ranked by some naturalists as speci- 
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fii-atly distinct. Even tvitlun IliniliMtaii these .anim.als, 
according to Mr, Ulyth, lorm very distinct naces in the 
dift'crciit districts; in the N. Western provinces, as I am 
inllirmed by the Ilcv. 15, Everest, the boar never exceeds 
!10 iiirlies in heiglit, whilst in Bengal one has been inea- 
Biired -14 inches in heiglit. In Europe, yovthern Africa, 
and Ilindo.st.an, domestic pigs have been known to cross 
with tlie'wihl native .sjiecies;’ and in Hindustan an ac- 
cur, ate observer,* ?^ir Walter Elliot, after describing the 
diflerences between wild Indian and wild Germ.an boars, 
remarks that “ the same differences are perceptible in tlic 
domesticated individuals of the two countries.” We may 
therefore eonelude that the breeds of the scto;’« type 
have either descended from, or been modified by cross- 
ing with, forms which may be ranked as geographical 
races, but which arc, according to some naturalists, dis- 
tinct species. 

Pigs of the Sits Ii(7ica type are bc.st known to Eng- 
lislmien under the form of the Chinese breed. The skull 
of S. Indira, as dcseribcil by Xathusius, differs from that 
of y. scroja in sever.al minor respects, as in its greater 
breiidlh and in some details in the teeth; but chiefly in 
the shortness of the lachrymal bones, in the greater widlli 
of the fore part of the palate-hones, and in the divergence 
of the jiremotar teeth. It deserves especial notice that 
these latter charaylers are not gained, even in the least 
degree, by the domesticated forms of X scro/it. After 
reading the remarks ami de.scrlptions given by Nathii- 
sins, it seems to me to bo merely playing with words to 
ihiiibl. wlielher Indira ought to be ranked as a s])e- 
cics ; for the above-specified diflerences are more strongly 
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uiarkerl than any tliat can be pointed out between, for 
instance, tlie fox and the wolf, or tbc ass and the liorse. 
As already stated, <S’. JniUaa is not known in a wild state ; 
but its domesticated forms, aoc<wding to Nathusius, come 
near to .S'. viUa/iig of Java and some allied species. A 
jiig found wild in the Aru islands (Sehweinesehiidel, s. 
ICD) is apparently identical with S. Imlica ; but it is 
doubtful whether this is a truly native animal.' The do- 
mesticated breeds of China, Cochin-China, and Siam be- 
long to this type. The Roman or Iseapolilan breed, the 
Andalusian, the Iliing.arian, and the “ Krause ” swine of 
Nathusius, iuh.abiting south-eastern Europe and Turkey, 
and having fine curlv hair, and the small Swiss “ Riindt- 
nerschwein ” of Riitmieyer, all agree in their more impor- 
tant skull characters with S. Indica, and, as is supposed, 
have all been largely crossed with this form. Pigs of 
this type have existed during a long period on the' shores 
of the Jlediterranean, for a figure (Schweineschadel, s. 
142) closely resembling the existing Neapolitan pig has 
been found in the burled city of Herculaneum. 

RUtimeyer has made the remarkable discovery that 
there lived contemporaneously in Switzerland, during the 
later Stone or Neolithic period, two domesticated forms, 
the scrofa, and the S. scrofa pahistris or Torfschweiii. 
RUtimeyer perceived that the latter approached tlie East- 
ern breeds, and, according to Nathusius, it certainly be- 
longs to the S. Iiulica group ; but RUtimeyer has subse- 
quently shown that it differs in some well-marked cha- 
racters. This author was formerly convinced that his 
Torfschwoui existed as a wild animal during the first 
part of the Stone period, and was domesticated during 
a later part of the same period.* Nathusius, whilst he 
fully admits the curious fact first observed by RUli- 
meyer, that the bones of domesticated and wild animals 
can be distinguished by their different aspect, yet, from 
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special difficnlties in tlic case of the bones of the pig 
(Scliweiiieschiidfl, s. 147), is not convinced of tbe triilli 
of this conclusion ; and llfltimcycv himself seems iio\s' to 
feel some doubt*. As the Torfschwein was do!ncsticatcd 
at so early a period, and as its remains have been funnd 
in several parts of Kurope, belonging to various historic 
and prehistoric ages,* and as closely allied forms still 
exist in Hungary and on the shores of the Mcditorr.a- 
iieaii, one is led to suspect that the wild S. In(U<-n for- 
merly ranged from Europe to China, in the same, manner 
as S.'scroj'a now ranges from Europe to Ilindostan. Oi’, 
as Riltimeyer apparently suspects, a third allied s])ceics 
may formerly have lived in Europe and Eastern Asia. 

Several breeds, differing in the proportions of the body, 
in the length of the ears, in the nature of the hair, in co- 
lour, &c., come under the S. Tndica type. Nor is this 
surprising, considering how ancient the domestication 
of this form has been both in Europe and in China. In 
this latter country the date is believed by an eminent 
Chinese scholar' to go back at least 4900 years from the 
present time. This same scholar alludes to the existence 
of many local varieties of the pig in China ; and at the 
present'timc the Chinese take extraordinary pains in feed- 
ing and tending their pigs, not even allosving them to 
walk from place to place.* Hence the Chinese hreed, as 
Nathusius has remarked,’ displays in an eminent degree 
the characters of a highly-cultivated race, and hence, no 
doubt, its high value in the improvement of our Eiiro- 
pc.an breeds. Nathusius makes .a remarkable statement 
(Schwcincsehiidel, s. 138), that the infusion of the ^jud, 
or even of the Jjth, part of the blood of X Tndica into a 
breed of .S', scrofn, is sufficient plainly to modify the skull 
of the latter species. This singular fact may perhaps he 
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accounted fov by several of the cliief distinctive cbarac- 
tcrs of -S', htdica, sucli as the sbortuess of the lachrymal 
bones, etc., being coimnon to several of the species of the 
genus; for in crosses the charactei's which arc common 
to many species apparently tend to be prepotent over 
those appertaining to only a few species. 

Tlie Japan pig {S. 2'liciceps of Gray), which has been 
recently exhibited in the Zoological Gardens, has an cx- 
traordiiiary aj)j)carance from its short head, broad fore- 
aud nose, great fleshy ears, and deeply furrowed skin. 
The following woodcut is copied from that given by Mr. 



Fig, 2.— Uoad ftt Ji|ian or Masked Pig. (Copied (roniMr. BarUeU's paper Id Proc. 
Zoiibg. Sec, ISUl, p. 2ia.) 

Bartlett.'" Not only is the face furrowed, butthick folds 
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of skin, wliicli are havdcv than the other parts, almost •' 
like the plates on the Indian rliinoceros, han" about the 
shoulders and rump. It is coloured black, -with white 
feet, and breeds true. That it has long been domesticated 
there can be little doubt ; and this might have been in- 
ferred even from the fact'that its young are not longitu- 
dinally striped ; for this is a character cominou to all the 
species included within the genus flics and the allied gen- 
era whilst in their natural state." Hr. Gray" has de- 
scribed the skull of this animal, which ho ranks 'not only 
as a distinct s]>ecios, but idaces it in a distinct section of 
the genus. Natliusius, however, after his careful study 
of the whole group, states positively (Schweinesehadel, s. 
1M-15S) that the skull in all essential characters closely 
resembles that of the short-eared Chinese breed of the -S’. 
Tndiea type. Ilencc Natliusius considers the Japan pig 
as only a’ domesticated variety of S. Indic’n ; if this really 
he the c.asc, it is a wonderful instance of tho amount ot 
modification which can be effected under domestication. 

Formerly there existed iii the central islands of the 1 a- 
cific Ocean a singular breed of pigs. These are described 
by the Hev. T). Tyerraan ami G. Bennett " as of small size, 
hump-backed, with a disproportionately long head, wilb 
short ears turned hackwards, w'lth a bushy tail not more 
than two inches in length, placed as if it grew from the 
back. 'VVitliin half a century after the introduction into 
these islands of European ami Chinese pigs, tho native 
breed, according to tbo above authors became almost 
completely lost by being repeatedly crossed with them. 
Secluded islands, as might h.avc been expected, seem la- 
vourable for the production or retention of peculiar breeds ; 
thus, ill tlm Orkney Islands, the hogs have been described 
as very small, with erect and sharp cars, and “with an 
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appeamnce altogether different from the hogs brought 
from the south.” “ 

Seeing hotr tlifferent the Chinese pigs belonging to the 
iSuB Indicn type, are in their osteological characters ami 
in external .appearance from the pigs of the X. scrofa type, 
so that they must be considered specifically distinct, it 
is .a fact well deserving .attention, that Cliinose and com- 
mon pigs have been repeatedly crossed in various manners, 
with unimpaired fertility. One great breeder wlio liad 
used pure Chinese pigs assured me that the fertility ofthe 
li.alf-brecJs inter se and of their recrossed. progeny vras 
actually increased ; and this is the general belief of agri- 
culturists. Again, the J.apan pig or S. pUciceps of Gray 
is 80 distinct in appearance from all common pigs, that it 
stretches one’s belief to the utmost to admit that it is 
simply a domestic variety ; yet this breed has been found 
perfectly fertile with the Berkshire breed ; and Zilr. Eyton 
informs me that he paired a half-bred brother and sister 
and found them quite fertile together. 

The modifications of the skull in the most highly cul- 
tivated races are wonderfid. To aj'preciate the amount 
of change, Nathusius’ work, with its excellent figures, 
should he studied. The whole of the exterior of the skull 
in all its parts has been altered; the liinder surface, in- 
stead of sloping backwards, is directed forwards, entail- 
ing many changes in other parts; the front of the head 
is deeply concave; the orbits have a different shape; the 
auditory iue.atus has .a ditferent direction and shape ; the 
incisors of the upper and lower jaws do not touch each 
otlier, and they stand in both jaws above tlie plane of the 
molars; the canines of the upper jaw stand in front of 
those of the lower jarv, and this is a remark.able anomaly: 
the articular surfaces of the occipital condyles are so 
greatly.ehaiiged in shape, that, as Jsathusius remarks (s. 
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13S), no iiatuvaliat, soi'ing tins important part of tlu? skull 
by itself, wouM BUjiimse tliiit it bdoni;c'<l to tlio genus 
8us. These luicl various other luodihcalioiis, as Natlmsius 
observes, can hardly 
be eouRidered as 
monstrosities, for 
they are ui>t iiijuri- 
OUB, ami are strictly 
i n li e r i t e d . The 
whole head is much 
shortened ; thus, 
whilst in coinmou 
breeds its length to 
that of the body is 
as 1 to G, in the 
“ cultur-raccs” the 
proportion is as 1 to 
9, and even recently 
ns 1 to 11.“ The fol- 
lowing woodcut of 
the head of a wild 
boar and of a sow 
from a ]photogra}>li 
of the Yorkshire 
Large Breed, may 
aid in showing how 
greatly the licad in 
a highly cultivated 
race Ims been modi- 
fied and shortened. 
Nathiisius has 
, n..,. " well discussed ibo 

rie.8.-HeiiSofWII(in^iir,an(lnf“noiaonDi>y», 

a Bla of th= Yerkihiro Lar<e nrei'il ; tlic lallpr caUSCS of tllO rC- 

markable elianges 
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in the skull anri shape of thehoJy which the highly cul- 
tivated races have undergone. These modifications oc- 
cur chiefly in the pure and crossed races of the tS. Indica 
type ; but their commencement may be clearly detected 
in the slightly improved breeds of the X scro/« type.” 
Nathusius states positively (s. 99, 103), as the result of 
common experience and of his experiments, that rich and 
abundant food, given during youth, tends by some direct 
action to make the liead broader and shorter ; and that 
poor food works a contrary result. He lays much stress 
on the fact that all wild and semi-doraesticated pigs, 
in ploughing up the ground with their muzzles, have, 
whilst young, to exert the jiowcrful muscles fixed to 
the hinder pVt of the head. In highly cultivated races 
tills habit is no longer followed, and consctpiently the 
back of the skull becomes modified in shape, entailing 
other ciiangcs in other p.arls. There can hardly be a 
doubt that so great a cli.aiige in habits would affect 
the skull ; but it seems rather doubtful bow far this 
will account fur the greatly reduced length of the skull 
and for its concave front. It is well known (Isathu- 
sius himself advancing many cases, s. 104) that there is 
a strong tendency in many domestic .animals — in bull- 
aiid png- dogs, in the iii.ala cattle, in sheep, in Polish 
fowls, short-faced tumbler pigeons, and in one variety of 
the carp — for the bones of the face to become greatly 
shorteued. In the case of the dog, as II. Muller has 
shown, this seems c.aused by an abnormal state of the pri- 
mordial cartilage. We may. however, readily admit that 
abundant and rich food supplied during many generations 
would give an inherited tendency to increased size of 
body, and that, from disuse, the limbs would become finer 
and shorter.” We shall in a future chapter also see that 
the skull and limbs are apparently in some manner cor- 
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related, so that any change in the one tends to affect the 
other. 

Nathusius has remarked, and the obscrvatioii is an 
interesting one, that the peculiar form of tiie skull and 
body in the most highly cultivated races is not charac- 
teristic of any one race, but is common to all wlien im- 
proved up to the same standard. Tlius the large-bodied, 
long-eared, English breeds ^Yitll a convex back, and the 
small-bodied, sbort-eared, Chinese breeds witli a eoneavc 
back, when bred to the same state of perfection, nearly 
resemble each other in the form of the head aiul body. 
This result, it appears, is partly due to similar cansea of 
chanse .acting on the several races, and partly to man 
breeding the ]>ig for one solo purpose, namely, for the 
greatest amoutit of flesh iind fat ; so that selection Jias 
always tended towards one and the same end. ith 
most domestic animals the result of selection has been 
divergence of cbaractcr, here it has been convorgenee.”’ 
The nature of the food supplied during many genera- 
tions has apparently affected the length of the intestines ; 
for, according to Cuvier,” their length to that ot the body 
. in the wild boar is as 9 to 1, — in the coimuon domestic 
hoar as 13‘5 to 1 ,— and in the Siaiii breed as 10 to 1. In 
this latter breed the greater length may bo due cither to 
descent from a distinct species or to more ancient domes- 
tication. The number of mamnue vary, as d<x>s the pe- 
riod of gestation. The latest authority says that “ the 
period averages from 17 to 20 weeks,” hut I think there 
must be some error in this statement : in M. Tessier’s 
observations on 25 sows it varied Iroin 109 to 123 days. 
The Rev. W. D. Fox has given me ten carefully recorded 
eases with well-bred pigs, in which the period varied from 
101 to 116 days. According to Nathusius the period is 
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sLortcst in the races wliich come early to maturity ; but 
in these latter the course of development does not appear 
to be actually shortened, for the young animal is born, 
judging from the state of the skull, less fully developed, 
or iu a more embryonic condition,” than in the ease of 
common swine, which amve at maturity at a later age. 
Ill the highly cultivated and early matured races, the 
Iccih, also, are developed earlier. 

The ditferencQ in the numher of the vertebra) and ribs 
iu dilfereut kinds of pigs, as observed by Mr. Eyton,” 
and as given in the following table, lias otlen been 
quoted. The African sow probably belongs to the iS. 
scrofa type ; and Mr. Eyton informs mo that, since the 
publication of his paper, cross-bred animals from the 
Afric.au and English races were found by Lord IlilL to 
be perfectly fertile. 




time of Aristotle to the jircsent time solid-hoofed swine 
have occasionally been observed in various parts of the 
world. Although this peculiarity is strongly inherited. 
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the ribs. ^Nerertheless the ailTereDce ih 
the tmiuher of the ribs in pins deserves 
notice. 
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it is lianlly probable that all the animals with solid hoofs 
have descended from the same ]>arents ; it is more proba- 
ble thiit the same ])eciiliaritj’ has reaj)]ieared at various 
times and places. Dr. Striithers has lately described and 
figured^* the structure of the teet ; in both front and hind 
feet the distal phalanges of the two greater toes are re- 
presented by a single, great, hootd)caring phalanx ; and 
in the front feet, tlie middle phal.anges are rfpresented by 
a bone which is single towards the lower end, but bears 
two separate articulations towards the upper end. From 
other accounts it appears that an intermediate toe is 
likewise sometimes siiperadded. 

Another curious anomaly is offered bv the appendages, 
described by JI. Eudes-Deslongehamps as often ebaraeter- 
iziiig the Xormandy pigs. These appendages are always 
attached to the same spot, to the corners of the jaw ; they 
arc cylindrical, .about three inches* in length, covered wiiii 
bristles, and with a jieiieil of bristles rising out of a sinus 
on one side: they have a cartilaginous centre, with two 
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small lonaitmlin.'il muscles j they occur cither symmetri- 
cally on both sirles of the face or on one side alone. 
Richardson ti<jiires tlii-m on the gaunt old “Irish Grey- 
hound pig and Xathusius states that they occasionally 
appear in all the lonu-eared races, hut are not strictly in- 
herited, for they occur or fail in animals of the same Ut- 
ter.** As no wild pigs are known to have analogous .ap- 
pendages, we have at present no re.ason to suppose that 
their appearance is due to reversion ; and if this be so, 
we are forced to admit that somewhat complex, though 
apparently useless, structures may he suddenly developed 
without the aid of selection. This case perhaps throws 
some light on the manner of appearance of the hideous 
fleshy prntuher.ances, though of an essentially different 
nature from the above-described appendages, on the 
cheeks of the wart-hojt or Phacochmrus Africanus. 

It is a remarkable fact that the hoars of all domesti- 
cated breeds have much shorter tusks than wild hoars. 
Many facts show that rfith all animals the state of the 
hair is much affected hv exposure to, or protection from, 
climate ; and as we see that the state of the hair and 
teeth are correlated in Turkish doffs (other analogous 
facts will he hereafter givenl, may we not venture to 
surmise that the reduction of the tusks in the domestic 
hoar is related to his coat of bristles heincr diminished 
fromdiving under shelter? On the other hand, as we 
shall immcillately see. the tusks and bristles reappear 
with feral hoars, which .are no longer protected from tho 
weather. It is not surprising that the tusks should ho 
more affected than the other teeth; as parts developed 
to serve as secondary sexual characters arc always liable 
to much variation. 

It is a well-known fact that the young of wild Euro- 
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pcai) ami Imlian piss’* for the first six months, are longi- 
tiulinally banded with light-coloured stripes. This cha- 
racter generally disappears under domestication. The 
Turkish domestic pigs, however, have striped young, as 
have those of Westphalia, “whatever may be their 
hue ” whether these latter iiigsbclong to the same curly- 
haired r.ace with the Turkish swine, I do not know. The 
pigs which have run wild in Jamaica and tin* semi-fera! 
pigs of New Granada, both those which are black and 
those which are black with a white baud across tbe sto- 
mach, often extending over the back, have resumed this 
aboriginal character and produce longitudinally-striped 
young. This is likewise the case, at least occasionally, 
with the neglected pigs in the Zambesi settlement on the 
coast of Africa. ’* 

The common belief that all domesticated animals, when 
they run wild, revert completely to the character of their 
parent-stock, is chiefly founded, as far as I can discover, 
on feral pigs. But even in this case the belief is not 
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grounrled oil sufficient evidence ; for the two main types 
of *S. scro/a and hulicn have never been distinguished in 
a feral state. The young, as we li.ave just seen, reac- 
quire their longitudinal stripes, and the bo.ira invariably 
ruassume their tusks. They revert also in the general 
shape of their bodie.s, .and in the length of their legs and 
nuiztle.s, to the state of tlie wiM animal, as might have 
been expected from the amount of exercise which they 
are compelled to take in search of food. In Jamaica tlie 
feral piga do not acquire the full size of the European 
wild boar, “never attaining a greater height than 20 
inches at tlie shoulder.” In various countries they rcas- 
BUme their origiiml bristly covering, but in diflerent 
degrees, dependent on the climate; thus, .according to 
Roulin, the semi-feral pigs in the hot v.alleys of New 
Granada are very scantily clothed; wlierc.as, on the Pa- 
ramos, at the height of 7000 to 8000 feet, they acquire a 
thick covering of wool lying under the bristles, like that 
on the truly wild pigs of France. These jiigs on the 
Paramos are small and stunted. The wild boar of India 
is said to have the bristles at the end of its tail arranged 
like the plumes of an arrow, whilst the European boar 
has a simple tuft. ; and it is a curious fact that many, but 
not all, of the feral pigs in .Taniaica, derived from a Span- 
ish stock, have a plumed t.ail.” With re.sjicct to colour, 
feral pigs generally revert to that of the wild boar; but 
in certain parts of S. .\meriea, as we have seen, some of 
the scmi-fer.al pigs have a curioufi white band across ihoir 
stomachs ; and in certain other hot places the pigs arc 
red, and this colour has likewise occasionally been ob- 
served ill the feral pigs of Jamaic.a. From these several 
facts we see that with pigs when feral there is a strong 
tendency to revert to the wild type ; but that this ten- 
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dency is largely govornod by the nature of the climate, 
nmoimt of exercise, ami other causes of change to which 
they liaee been subjected. 

The last ])oiiit worth notice is that we have unusually 
good evidence of breeds of pigs now keciiing ])crfectly 
true, which liave Ireeii formed by tlic crossing of several 
distinct breeds. The Im|>roved Essex pigs, for instance, 
breed very true ; but there is no doubt tliat they largely 
owe tlieir present excellent qualities to crosses originally 
made by Lord Western with tlie Xeapolilan r.ace, and to 
subsequent crosses with tlie Berkshire breeil (this also 
having been improved by Xeai)olitan crosses), and like- 
wise, probably, with the Sussex breed.” In breeds thus 
formed by complex crosses, the most careful and unre- 
mitting selection during many generations has been found 
to be indispensable. Chiefly in consequence of so much 
crossing, some well-known breeds have undergone rapid 
changes; thus, according to Xathusius,^ the Berkshire 
breed of 1780 is quite different from that of ISIO; and 
since this latter period, at least two distinct forms have 
borne the same name. 

Cattle. 

Domestic e.attle are almost certainly the doscondanfa of 
more than one wild form, in the same manner as has been 
shown to he the case with our dogs .and pigs. Xatui'.al- 
ists have generally made two main divisions of cattle ; the 
humped kimls inli.ahiting tropical countries, called in India 
Zebus, to which the specific name of Bob ImllcitB has been 
given ; and the common nondmmped cattle, generally in- 
cluded under the name of Bos taurus. The humped cattle 
were domesticated, as may be seen on the Egyptian monu- 
ments, at least as early as the twelfth dynasty, that is 
2100»B.r. They differ from common cattle in various 
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ostcological cliavactevs, even in a greater degree, accord- 
ing to Rdtimeyer,” tlian do llie fossil species of Europe, 
namely -Bos priinii/enius, lonffifrons, and frotUosus, from 
each other. They differ, also, as Mr. Blyth,” who has 
p.arlicularly attended to this subject, remarks, in general 
contigur.ation, in the shape of their ears,^ in the point 
where the dewlap commences, in the typical curvature 
of their horns, in their manner of carrying their heads 
when at vest, in their ordinary variations of colour, espe- 
cially in the frequent presence of “nilgau-like markings 
on their feet,” and “ in the one being bom with teotli pro- 
truding through the jaws, and the other not so.” They 
have liifferont'habits, and their voice is entirely different. 
The humped c.attle in India “seldom seek shade, and 
never go into the water and there stand knee-deep, like 
the cattle of Europe.” They have run wild in parts of 
Omle .and Rohilcmid, and can maintain themselves in a 
region infested by tigers. They have given rise to many 
races differing greatly in size, in the presence of one or 
two humps, in length of horns, and other respects. Mr. 
Blytli sums np emphatically that the humped and hump- 
less cattle must be considered as distinct species. When 
wo consider the number of points in external structure 
and habits, independently of their important osteological 
differences, in ivhieli they differ from each other; and 
that m.any of these points arc not likely to have been 
affected by domeslicatioii, tlicre can hardly be a doubt, 
notwithstanding the adverse opinion of some naturalists, 
that the humped and noii-hmnped c.attle must be ranked 
as specifically distinct. 
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The European breeds of humpless cattle are numerous. 
Professor Low enumerates 19 British breeds, only a few 
of which are identical with those on the Continent. Even 
the small Channel islands of Guernsey, Jersey, and 
Alderney, possess their own sub-breeds;’* and these 
ag.ain differ from the cattle of the other British islands, 
such as Anglesea, and the western isles of Scotland. 
Desraarest, who paid attention to the subject, describes 
16 French races, excluding sub-varieties and those im- 
ported from other countries. In other parts of Europe 
there .are several distinct races, such as the pale-coloured 
Hungarian cattle, with their light and free step, and their 
enormous honis sometimes measuring .above five feet Irom 
lip to lip the PodoUan eattle are remarkable from the 
height of their forequarters. In the most recent work on 
Cattle," engravings are given of fitlyfive European 
breeds; "it is, however, prob.able that several of these 
differ very little from each other, or arc merely syno- 
nyms. It must not be sui'posed that numerous bi'ceds 
of cattle c.xist only in long-civilizcd countries, for wo shall 
presently see that several kinds are kept by the savages 
of Southern Africa. 

With respect to the parentage of the several European brouds, we 
already know much from Nilsson’s Memoir,” and more especially 
from RUtimeycr's ' Pfalilbauten ’ and succeeding works. Two or 
three apecimenB or forms of Bos, closely allied to still living domestic 
races, have been found fossil in the more recent tertiary dei»aits of 
Europe. Following Biltimeyer, we have : — 

Boa pnmigeiiina.—'ThiB magnificent, well-known species was do- 
mesticated in Switzerland during the Neolithic period ; even at this 
early period it varied a little, having apparently been crossed with 
other races. Some of the larger races on the Continent, as the 
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Friesland, &c„ and tlie Poml’rnke race in Enfrland, closely resemble 
in essential structure B. primigeni\i>i. and no doubt are its tlcacen- 
dnnts. This is likewise the opinion of Xilsson. Boi primigevina 
csiatiMl as a wild animal in Ctc.sar's time, and is now semi-wild, 
tlioiiffli iiiQcli dcfroiKTatcd in aixe, in the park of Clilllingham : for 
I niu informed by Professor Kutimeyer, to whom Lord Tankerville 
sent a skvtll, that tlic (.'hillinjrliam cattle are lew altered from tho 
true primijfenius tv)ie than any other known breed.’* 

Boa trixhixcroi. — This form is nut included in the three species 
above nii'iitiiuiod, for it is now considered hy Riltimeycr to be the 
female of an early dmnesticaMvl form of B, primigeni'u, and as the 
lirocenitor of his /rooWws mce, I may add that specific names 
have lii'en {riven 1r> four other fossil osen, now believed to be iilen- 
tieal witli B. piimiginiiia” 

Boa hiiigifrona (or Inrcliprarna) of Owen. — This very distinct syte- 
cics was of small si*e, and hail a short body with fine 1p"s. It has 
been found in Eiisilnml nssixlnted with tin' remains of the elephant 
uud rliinocenw,*’ It wn.s the eomuiouest fiinn in a dotnestiented 
Condition in Switzerland duriiiu the earliest jmrt of the NenUtliic 
period, Tt was domeslieated ill England iliirlnjr the Homan iieriod, 
and auiiplual food to the Homan le{ilonuries.“ Some n'liiains have 
been foiiud in Irehiml in certain craimojp's, of which tho dnti*s aro 
helieveil to bi' from S4d-1t:i;lA,l).‘’ Professor t)weu‘" thinks it pro- 
baide that the IVelsli and lli{thlnud cattle are descended fmm this 
form ; ns likewise is the case, according to Hiititiieyer, with some of 
tlie exiatinii Swiss breeila. These latter are of different sliadi-s of 
colour from liKht-grey to blackish-brown, with a lighter slrii>p 
along the spine, Init they liavi' no imrc while marks. The rattle of 
North 'Wales and tho Highlands, on tho other hand, nre genemlly 
black or (iark-cohmred. 

Boa froHtoma of NiKsnn. — This species is anil'll In B. longifrona. 
but in the i>i)iniiiii of some good ,iudgi*s is distinct from it. Both co- 
existed in Scaniu during the same late geological period,” and both 
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liave bei’n found in tlie Irisli cranno}?C‘S.^‘ Nilsson believes flint hia 
B.frontostis may bo tlio parent of tlio mountain cattle of Norway, 
wbicli liave n IurU ptotubeninco oil tlie skull between tbo base of the 
bonis, As Professor Owen believes that the Scotch Ilisliiand cattle 
are descended from bis B. longifrons, it is worth notice that a eapa- 
ble judge ■“ has remarked that ho saw no cattle in Norway like tho 
Highland breed, but that they more nearly resembled the Devon- 
^iio breed. 

Hence tve see tlmt Uiroe forms or sjiecics of Bos, ori- 
ginally inhabitants of Europe, liivvo been domesticateil ; 
but there is no improbability in this fact, fur the 
genus Bos readily yields to doiiu'stiealion. Bcshles tliose 
ibree species and tlio zebu, the yak, the gayal, and the 
ami *’ (not lo mention the bntfalo or genus Bnbalus) have 
beeti domesticated ; making altogether seven species of 
Bos. Tiio zebu and llio three European species .ai-e now 
extinct in a wild state, fur tlie cattle of the /!. prbui/jc- 
ii!m typo in the British parks can liavdly be considered 
as truly wild. AUlumgb certain races of cattle, domes- 
ticated at a very ancient jieriod in Europe, are the de- 
scendants of the three above-named fossil sjiecles, yot it 
does not follow that they were hero llrst domesticated, 
Those who place much reliance on pliibilogy .argue tliat 
our cattle were imported from the East." But as races 
of men invading any country would ]>robabIy give their 
own names to the breeds of cattle which they might 
lliere find domestic.ated, tlie .argument seems inconclu- 
sive. There is indirect evidence that our cattle .arc the 
descendants of species which origin.ally inhabited a tem- 
perate or cold climate, hut not a land long covered with 
snow; for our cattle, as we have seen in the chapter on 
Horses, apparently Lave not the instinct of scr.aping 
away the snow to get at the herbage hene.atli. ifo one 
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coulfT behold tlie magnificent wild bulls on the bleak 
Falkland Islands in the sonthern hemisphere, and doubt 
about the climate being admirably suited to them. 
Azara has remarked that in the temperate regions of La 
Plata the cows conceive when two years old, whilst in 
the much hotter country of Paraguay they do not con- 
ceive till three years old ; “ from which fact,” as he adds, 
“one may conclude that cattle do not succeed so well in 
warm countries.” “ 

The above-named tbree fossil forms of Boa have been 
ranked by nearly all palreontologisls as distinct species ; 
and it would not be reasonable to change their denomina- 
tion siniplv because they are now found to be the parents 
of sevcr.al domesticated races. But what is of most im- 
portance for us, as showing that they deserve to be rank- 
ed as species, is that they co-oxiated in different parts of 
Europe during the same ])eriod, and yet kept distinct. 
Their domesticated descendants, on the other band, il not 
separated, cross with the utmost freedom and become 
commingled. The several European breeds have so often 
been cro'ssed, both inleiitionally and unintentionally, that, 
if any sterility ensued from such unions, it would certain- 
ly have been detected. As zebus inhabit a distant and 
much hotter region, and as they differ in so many charac- 
ters from our Europe.an cattle, I have taken jiains to 
ascertain whether the two forms are fertile when crossed. 
The late Lord Powis imported some zebus and crossed 
them with common cattle in Shropshire ; and I was as- 
sured by liis steward that the cross-bred animals were 
perfectly fertile with both parent-stocks. Mr. Blyth in- 
forms me that in India hybrids, with various proportions 
of either blood, are quite fertile ; and this can hardly fail 
to be known, for in some districts “ the two species are 
allowed to breed freely together. Most of the cattle 
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which were first introduced into Tasm.aniu were Juimped, 
BO ti^at at one time thousands of crossed animals existed 
there; and Mr. B. O’N’eilc Wilson, M.A., writes to mo 
from Tasmania that he has never heard of any sterility 
having been observed. He himself formerly possessed a 
herd of such oros.sed cattle, and all were perfectly fertile; 
so much so, that he cannot rumemher even a single cow 
failing to calve. These several facts afford an important 
confirm.ation of the Pallasian doctrine that the descen- 
dants of species which when first domesticated would if 
crossed probably have been in some degree sterile, become 
perfectly fertile' after a long course of domcsticalioii. In 
a future chapter wo shall see that this doctrine throws 
much light on the dillicult subject of llyhridism. 

I have alluded to the cattle in Chilliiigham Park, 
which, according to lUuiraeycr, have been very liulo 
changed from the B<>9 priiniacniiia type. This park is bo 
ancient that it is referred to in a record of the year 1220. 
The cattle in their instincts and habits are truly wild. They 
are white, with the inside of the ears reddish brown, eyes 
rimmed with bl.ack, muzzles brown, hoofs black, and horns 
white tipped with black. AVithin a period of thirty-three 
years about a dozen calves were born with “ brown and 
blue spots upon the cheeks or nooks ; but these, together 
with any defective animals, were always destroyed. “ Ac- 
cording to Bewick, about the year 1770 some calves .ap- 
peared with black ears ; but these were also destroyed 
by the keeper, and black oars have not since reappeared. 
The wild white cattle in the Duke of Hamilton's park, 
where I have heard of the birth of a black calf, are said 
by Lord Tankervillo to be inferior to those at Chifliiig- 
ham. The cattle kept until the year 1780 by the Duke ot 
Queensbevry, but now extinct, had their ears, muzzle, and 
orbits of the eyes black. Those which have existed from 
time immemorial at Chartley closely resemble the cattle 
at Chilliogham, but are larger, “ with some small differ- 
ence in the colour of the ears.” “ They frequently tend to 
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become entirely black; anil a singular superstition pre- 
vails in the vicinity that, when a black calf i.s born, gome 
calamity impends over the noble house of Ferrers. All 
the black calves are destroyed.” The cattle at Burton 
Constable in Yorkshire, now extinet, had cars, muzzle, 
mid the li)i of the tail blaeU. Tiio.se at Gisburne, also in 
Vorksbiro, .arc said by ilewiek to have been soniutimes 
without dark muzzles, tvitli the inside alone of the ears 
brown; and they are elsetvbere said to have been low in 
stature and hornless.'' 

The several above-specifie'd differences in the park-cat- 
tle, slight though they be, are worth recording, as they 
show that animals living nearly in a state of nature, and 
exposed to nearly uniform conditions, if not allowed to 
roam freely and to cross with other herds, do not keep as 
uniform as truly wiM animals. For the preservation of 
a uniform character, even within the same park, a eertaio 
degree of selection — that is, the destruction of the dark- 
coloured calves — is apparently necessary. 

The cattle in all the parks are white ; but, from the oc- 
casional api'carance of dark-coloured calves, it is ex- 
tremely doubtful whether the aboriginal J)oa jirimii/eniHS 
was white. The following facts, however, show that 
there is a strong, though not invariable, tendency in wild 
or escaped cattle, under widely dilferent conditions of 
life, to become white with coloured ears. If the old 
writers Boethius and Leslie "can bo tnistcd, the wild 
cattle of Seotland were white and furnished with a great 
mane; but the colour of their ears is nut mentioned. 
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Till' primfeval forest formerly extcmlcil aerosa llio whole 
country from Chilliiigham to Hamilton, and Sir alter 
Scott used to maiutaiii that the cattle still preserved in 
these two parks, at the two extveniities of the forest, 
were remnants of its original inliahitants ; and this view 
certainly seems probable. In AVale?,*’ during the tenth 
centnvy, some of the cattle are described as being white 
with red ears. Funr hundi-ed cattle ihna coloured were 
sent to King .lohn ; and an early record speaks of a hun- 
dred cattle with red ears having been demamlcd as a 
compensation for some offence, but, if the cattle were 
of a dark or black colour, one Imndrcd and fifty were to 
he presented. The black cattle of Xorili W ales appa- 
rciiily belong, as we have seen, to the small loivjifrovs 
type: and as the alternative was offered of cither 150 
dark cattle, or 100 white cattle with red oars, we may 
presume that the latter were the larger beasts, and pro- 
liably belonged to the primujcuiits type. Youalt has 
remarked that at the present day, whenever cattle of the 
short-horn breed are white, the extremities of their cjirs 
are more or less tinged with red. 

Tlie cattle which have run wiM on the Pamp.as, in 
Texas, a]id in two parts of Africa, have become of nearly 
uniform dark brownisli-red.“ On the Ladrone Islands, 
in the Piieific Ocean, immense herds of cattle, which 
were wild in the year 1T-Il,are descrihed as “ imlk-while, 
except their ears, which are generally black.”” Tlic 
Falkland Islands, situated far south, with all the con- 
ditions of life as difli-rent as it is possible to conceive 
from those of the Ladrones, offer a move interesting case. 
Cattle have run wild lliere during eighty or ninety years ; 
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iind ill the southern clistricts the animals are mostly 
while, with their feet, or whole heads, or only their cars 
hlach’; but my informant, Admiral Sulivan," who long 
resided on these islands, docs not believe that they are 
over imrely white. So that in tliese two archipelagos 
we sec that the cattle tend to hecomo white with coloured 
cars In other parts of the Falkland Islnnds oilier co- 
lour’s prevail : near Port Ple.asant brown is the common 
tint; rontid Mount Usborne, about half the animals in 
some of tbo herds were lead or mouse-coloured, which 
elsewhere is an unusual tint. These latter cattle, though 
generally inhabiting high land, breed about a month 
earlier than the other cattle ; and this circumstance lyould 
aid ill keeping them distinct and in perpetuating this pe- 
culiar colour. It is worth recalling to mind that blue or 
lead-coloured marks have occasionally appe.ared on the 
white cattle of Chillingham. So plainly different were 
the colours of the wild herds in different parts of the 
Falkland Islands, that in hunting them, as Admiral Sub- 
van informs me, white spots in one district, and dark 
spots ill another district, were always looked out for on 
tlie distant hills. In the intermediate districts interrae- 
diate colours ])reviiiled. Whatever the cause may be, 
this tendency in the wild cattle of the Falkland Islands, 
which are all descended from a few brought from La 
Plata, to break up into herds of three different colours, 
is an interesting fact. 

Returning to the several British breeds, the conspicuous 
difference in general appearance between Shcirl-horns, 
Long-boms (now rarely seen), Ilerelbrds, Highland 
cattle, Alderiievs, A'c., must be familiar to every one. 
A large part of the difference, no doubt, m.ay be due to 
descent from primordinlly distinct siwcies; but we may 
feel sure that there has been in addition a considerable 
amount of variation. Even during the Neolithic period. 
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the domestic cattle were not actH.-illy identical with the 
aboriginal species. ‘Within recent times most of the 
breeds have been modified by careful and methodic.al 
selection. How strongly the characters thus acquired 
are inherited, may be inferred from the prices realised 
by the improved breeds ; even at the first sale of Col- 
ling's Short-horns, eleven btdls reached an average of 
214/., .and lately Short-horn bulls have been sold for a 
thousand guineas, and have been exported to all quarters 
of the world. 

Some constitutional difierenccs may be here noticed. 
The Short-horns arrive at maturity far earlier th.an the 
wilder breeds, such as those of Wales or the Iliglilands. 
This fact has been shown in an interesting manner by 31r. 
Simonds," who has given a table of the average period 
of their dentition, which proves that there is a ditfereiico 
of no less than six months in the appearance of the per- 
manent incisors. The period of gestation, from observa- 
tions made by Tesster on 1 1.31 cows, varies to the extent 
of eighty-one days; and what is more interesting, IVI. 
Lefoiir afllmis “ that the period of gestation is longer in 
tlie large German cattle than in the smaller breeds.” *’ 
With respect to the period of oonccptioii, it seems certain 
that Alderney .and Zetland cows often become pregnant 
earlier than other breeds.” Lastly, as four fully-deve- 
loped mamra® is a ceneric character in the genus Bos,” 
it is worth notice that with our domestic cows the two 
rudimentary manimte often become fairly well developed 
and yield milk. 

As numerous breeds are generally found only in long- 
civilized countries, it may be well to show th.at in some 
countries inhabited by barbarous races, who .are frequently 

‘ The A(ie of the Oi, Sheep, Hg,’ 

4e,. b7 Prof. James Simoods, published 
by order of the Royal AgrlcoU. Soc. 

‘Ann. Agricult. France,' April, 

1S3T, as quoted is 'The Teteiinary,' 

ToLiU-p.T85. I quote Tester's obser- 
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at wav with each other anil therefore have little free com- 
niunic.ation, several distinct breeds of cattle now exist or 
formerly existed. At tlie Cape of Good Hope Legiiat 
observed, in the year 1720, three kinds.*' At the present 
day various travellers have noticed the ditferences in the 
breeds in Southern Africa. Sir Andrew Smith several 
years ago remarked to me that the cattle possessed by 
the ditferent tribes of Caffres, though living near each 
other under the same latitude and in the same kind of 
country, yet diftered, and he expressed much surprise at 
the fact. Jlr. Andersson has doscrihed*’ the Damara, 
Becliuana, and Namaciua cattle ; and he informs me in a 
letter that the cattle north of Lake Ngami are likewise 
(liflVrciit, as Mr. Gallon has heard is the ease witli the 
cattle of Bengiiela. The Xamaipia cattle iji size and 
shape nearly resemhle Kiirojican cattle, and have short 
stout horns and largo hoofs. The Damara cattle arc very 
peculiar, being hig-boned, with slender legs and small 
hard feet; their tails are adorned with a tuft of long 
bushy hair nearly touching the ground, and their horns 
are extraordinarily large. The I>eclmaiia cattle have even 
larger horns, and there is now a skull in Loudon with the 
two horns 8 ft. 8i in. long, as measured in a sti-aight lino 
from tip to tip, and no less than 13 ft. 5 in., as measured 
along liieir curvature ! Jlr. Andereson in his letter to mo 
gays that, though he will not venture to descriho the 
differences between the breeds belonging to the many 
different suVtribes, yet such certainly exist, as shown by 
the wonderful facility with which the natives discrimi- 
nate them. 

That many breeds of cattle have originated through 
variation, independently of de.sccnt from distinct species, 
wo may infer from what we see in South America, where 
the genus Bos was not endemic, and where the cattle 
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which now exist in such vast numhevs avc the ilcscend- 
auts of a fevv imported from Spain and Portugal. In 
Columbia, Uoulin ” .lescribes two peculiar breeds 
niunelv mlones, with extremely thin and fine hair, and 
cahn.jtls, absolutely naked. According to Castolnau 
there .arc two races in Brazil, one like European cattle, 
the other different, with remarkable horns. In Paraguay, 
Azara describes a breed which certainly originated m S. 
America called chh'os, “ because ibey have straight ver- 
tical horns, conical, and very large at the base. e 
likewise describes a dwarf race in Corncnles, wilb short 
legs and a body larger than usual. Cattle without horns, 
all'll others with reversed hair, have also originated ui 

Paraguay. . ^ ^ 

Another monstrous breed, called niatas or natas, of 
which I saw two small herds on the iiorthern bank ot 
the Plata, is so remarkable as to deserve a fuller descrip- 
tion This breed bears the same relation to oilier breeds, 
as bull or png dogs do to other dogs, or as improved 
idrrs according to II. von Xathusius, do to common 
Ilaiimcyer believes that these cuttle belong to 
She primigenius type." The forehead is very short and 
broad, wilb the nasal end of the skull, together with t he 
whole plane of the upper molar-teeth, curved upwards. 
The lower jaw projects beyond the upper, and lias a 
corresponding upward curv.ature. It is an interesting 
fact that an almost similar conformation characterizes, as 
I have been informed by Dr. Falconer, the extinct and 
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o'isantic Sivatherinm of Imlia, and is not known in any 
other vuminant. The upper Up is much drawn back, the 
nostrils arc seated high up and are widely open, the eps 
project outwards, and the horns are large. In walking 
the head is carried low, and the neck is short. The hind 
legs appear to be longer, compared with the front legs, 
than is usual. The exposed incisor teeth, the short head 
and upturned nostrils, give these cattle the most ludi- 
crous, self-confident air of defiance. The skull which I 
presented to the College of Surgeons has been thus de- 
scribed by Professor Owen : ** “ It is remarkable from the 
stunted development of the nasals, premasillarics, and 
fore-part of tbe lower jaw, which is unusually curved up- 
wards to come into contact with the premaxdiaries. The 
nasal bones are about one-third the ordinary length, but 
retain almost their normal breadth. The triangular vacui- 
ty is left between them, the frontal and lachrymal, which 
latter bone articulates with the premaxillary, and thus 
excludes the maxillary from anyjunetion with the nasal.” 
So that even the connexion of some of the bones is chang- 
ed. Other differences might be added : thus the plane of 
the condyles is somewhat modified, and the terminal edge 
of the premaxillaries forms an arch. In fact, on compari- 
son with the skull of a common ox, scarcely a single bone 
presents the same exact shape, and tbe whole skull has a 
wonderfully different appcaj-anee. 

The first brief published notice of this race was by 
Azara, between the years 1 78.3-9fi ; but Don F. Muniz, of 
Luxan, who has kindly collected information for me, 
states that about 1 T 60 these cattle were kept as curiosi- 
ties near Buenos Ayres. Tlieir origin is not positively 
known, but they must have originated subsequently to 
the year 1552, when cattle were first introduced. Signor 
Muniz informs me that the breed is believed to have on- 
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ginated with the Indians southward of the Plata. Even 
to this day those reared near the Plata show their less 
civilized nature in being fiercer than common cattle, and 
in the cow, if visited too often, easily deserting her first 
calf. The breed is very true, and a iiiata bull and cow 
invariably produce niata calves. The breed has alre.ady 
lasted at least a century. A niata bull crossed with a 
common cow, and the reverse cross, yield otlspring hav- 
ing an intermediate character, but with the niata cha- 
racter strongly displayed. According to Signor Muniz, 
there is the clearest evidence, contrary to the common 
belief of agriculturists in analogous cases, that the niata 
cow when crossed with a common hull transmits her pe- 
culiarities more strongly than does the niata bull when 
crossed with a common cow. When the pasture is toler- 
ably long, those cattle feed as well as common cattle with 
their tongue and palate ; but during the great droughts, 
when BO many animals perish on the Pampas, the niata 
lireed lies under a great disadvantage, and would, if not 
attended to, become extinct; for the corumon cattle, like 
horses, are able just to keep alive by browsing on the 
twigs of trees and on reeds with their lips: this the nia- 
tas cannot so well do, as their lips do not join, and hence 
they are found to perish before the common cattle. This 
strikes me as a good illustration of how little we are able 
to judge from the ordinary habits of .an animal, on what 
circumstances, occurring only at long intervals of time, 
its rarity or extinction may depend. It shows us, also, 
how natural selection would have determined the rejec- 
tion of the niata modification had it arisen in a state of 
nature. 

Ilaving described the semi-monstrous niata breed, I 
may allude to a white bull, s.aid to have been brought 
from Africa, which was exhibited in London in 1829, and 
which has been well figured by Mr. Harvey." It h.ad a 

•’ london’s ' Jlogailne of K»t. Hist..’ gireti of the anltnRl, Iw hoofs, eye, and 
vol, i. 1S29, p.113. Beparatoagaresare dewlap, 
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hump, ami was furnished with a inaue. The dewlap was 
pcniliar, being divided between its forelegs into parallel 
divisions. Its lateral hoofs were annually shed, and 
grew to the length of five or six inches. The eye was 
Wry peculiar, being remarkably prominent, and “ resem- 
bled a cup and ball, thus enabling the animal to see on 
all sides with equal ease; the pupil was small and oval, 
or ratlier a parallelogram witli the ends cut off, and ly- 
ing transvei'sely across the ball.” A new and strange 
breed might probably have been formed by careful breed- 
ing and Bflection from this animal. 

I liave often speculated on the probable t’anses through 
wliich each separate district in Great Britain came to ]ms- 
soss ill former times its own peeiillar breed of cuttle ; and 
the. question is, perhaps, even more i-crplexing in the case 
of Southern Africa. We now know that the differcuces 
may be ill jeirt attributed to descent from distinct sjie- 
cies ; but this will not sufliee. Have the slight differ- 
ences in climate and in the nature of the pasture, in the 
different districts of Britain, directly induced correspond- 
ing differences in the cattle? We have seen that the 
semi-wild cattle in the several British jiarks are not iden- 
tical in eolouring or size, and that some degree of selection 
has been requisite to keep them true. It is almost cer- 
tain that abundant food given during many generations 
directly affects the size of a breed.*’ That climate di- 
rectly aflects the thickness of the skin and the hair is 
likewise certain ; thus Houlin asserts ” that the hides of 
tlm feral cattle on the hot Llanos “ are always imich less 
lieavy than those of the cattle raised on the higli jdat- 
furm of Bogota; and that these hides yield in weight 
and in thickness of hair to those of the cattle which have 
run wild on the lofty Paramos." The same difference has 
been observed in the hides of the cattle reared on the 



** Low, ‘Domesticated Anhoals of the •• * ilcra. de riaslitut present, par dl- 
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bleak Falkland Islands and on the temperate Pampas. 
Low Las remarked”’ that the cattle which iiiiiahit the 
more humid parts of Britain have longer hair and thicker 
skins than other British cattle ; and the hair and horns 
arc so closely related to each other, that, as we shall see 
in a future chapter, they arc apt to vary together; thus 
climate might indirectly affect, through the skin, the 
form and size of the horns. When we compare highly 
improved stall-fed cattle with the udlder breeds, or com- 
pare mountain and lowland breeds, we cannot doubt that 
an active life, leading to the free use of the limbs and 
lungs, aifects the shape and proportions of the whole 
body. It is probable that some breeds, such as the semi- 
monstrons niata cattle, and some pecnlLaritios, such as 
being hornless, &c., have appeared suddenly from what 
wc may call a spontaneous variation; but evcTi in this 
case a rude kind of selection i.s necessary, and the ani- 
mals thus characterized must be at least ]mrtially sepa- 
rated from others. Tiiis degree of cave, however, has 
sometimes been taken even in little-civilized districts, 
where wc should least have expected it, as in the case of 
the niata, chivo, and liornless cattle in S. AVmcrica. 

That methodical selection has done wonders within a 
recent period in modifying our cattle, no one doubts. 
During the process of methodical selection it has occa- 
sionally liappened that deviations of structure, more 
strongly pronounced than mere individual differences, 
yet by no means deserving to be called monstrosities, 
liave been taken advantage of: thus the famous Long- 
horn Bull, Shakespeare, though of tho pure C.anley stock, 
“scarcely inherited a single point of tlie long-horned 
breed, bis horns excepted ; ” yet in the hands of Mr. Fow- 
ler, this bull greatly improved his race. We have also 
reason to believe that selection, carried on so far uncon- 
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Bciously tliat tliere was at no one time any distinct intention 
to improve or change the breed, has in the course of time 
moditied most of our cattle; for by tins process, aided by 
more abundant food, all the lowland British breeds have 
increased greatly in size and in early maturity since the 
reign of Henry VII.’''' It should never bo forgotten that 
many animals have to be annu.ally slaughtered ; so that 
each owner must determine which shall be killed and 
which preserved for breeding. In every district, as You- 
att has remarked, there is a ])rcjudico in favor of the na- 
tive breed ; so that animals possessing qualities, whatever 
they may bo, wliicli are most valued in each district, Avill 
be oftenest preserved ; and this unmethodical solectiou 
assuredly will in the long run affect the character of the 
whole breed. But it may be asked, can this rude kind of 
selection have been practised by barbarians such as those 
of southern Africa ? In a future cliapter on Selection we 
shall see that this lias certainly occurred to some extent. 
Therefore, looking to the origin of the many bfeeds of 
cattle which formerly inhabited the several districts of 
Britain, I conclude tliat, although slight differences in the 
nature of the climate, food, «tc., as well as changed habits 
of life, aided by correl.atlon of growth, and the occasional 
appoar.ance from unknown causes of considerable devia- 
tions of structure, have all probably played their parts ; yet 
that the occasional preservation in each district of those 
individual auim.als wliich were most valued by each own- 
er has perhaps been even more effective in the production 
of the several British breeds. As soon as two or more 
breeds bad once been formed in any district, or when 
new breeds descended from distinct species were intro- 
duced, their crossing, especially if aided by some selec- 
tion, will have multiplied the number and modified the 
characters of the older breeds. 
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I SHALL treat tliis subject briefly. Most autbors look at 
our domestic sheep as doscciuled from several distinct 
species ; but how many still exist is doubtful. Mr. Bly th 
believes that there are iu the whole world fourteen spe- 
cies, one of which, the Corsican moufflon, ho coucliides 
(as I am informed by him) to be the parent of the small- 
er, short-tailed breeds, with crescent-shaped horns, such 
as the old IIi;.|hland sheep. The larger, long-tailed breeds, 
having horns with a double fle.xure, such as the Dorsets, 
meriuo.s, &c., he believes to bo descended from an un- 
known and extinct species. M. Gervais makes six species 
of Ovis but concludes that our domestic sheep form a 
distinct genus, now completely extinct. A Germ.an na- 
turalist’* believes that our sheep descend from ten abo- 
riginally distinct species, of which only one is still living 
in a wild slate ! Another ingenious observer,’* though 
not a naturalist, with a bold defiance of everything 
known on geographical distribution, infers that the sheep 
of Gre.at Brit.ain alone are the descendants of eleven en- 
demic British forms ! Under such a hopeless state of 
doubt it would be useless for my purpose to give a de- 
tailed account of the several breeds; but a few remarks 
may be added. 

Sheep have been domesticated from a very ancient pe- 
riod. Rtlllraeyev’* found in the Swiss lake-dwellings the 
remains of a small breed, with thin ami tall legs, and with 
horns like those of a goat: this race differs somewhat 
from any one now known. Almost every country has its 
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own ppoviluir breed ; and many countries liave many 
breeds diflenng greatly from each other. One of the 
most strongly marked races is an Eastern one with a long 
tail, including, acconliug to Pallas, twenty vertebne, .and 
BO loaded with fat, that, from being esteemed a delicacy, 
it is sometimes placed on a truck which is dragged .ahout 
hy the living aiiim.al. These sheep, tliougli ranked hy 
Fitzingcr as a distinct aboriginal form, seem to bear in 
their drooping ears the stamp of long domestication. 
This is likewise the case with those sheep which have two 
great masses of fat on the rum|i, with the tail in a riuli- 
mentary condition. The Angola variety of the long-tailed 
race has curious masses of fat on the back of the head and 
hene.atli the jaws.’’ Mr. Hodgson in an admir.ahle paper 
on the sheep of the Himalaya infers from the distribution 
of the several races, “ that this caudal augmentation in 
most of its phases is an instancB of degeneracy in these 
pre-eminently Alpine animals.” The horns present an 
endless diversity in eharaetcr; being, especially in the 
female sex, not rarely absent, or, on the other hand, 
amounting to four or even eight in miuiher. The hoims, 
when niuncrous, arise from a crest on the frontal hone, 
which is elevated in apeeiiliar manner. It is remark.ahle 
that multiplicity of horns “is generally accompamod by 
great length and coa rseness of the llcoce.” ” This eorre- 
Intion, however, is not invariable ; for I am informed by 
Mr. 1). Forbes, that the Spanish sheep in Chile resemble, 
in ileoce and in all other characters, their i>arent merino- 
race, except that instead of a pair they generally hear four 
horns. The existence of a pair of mamtme is a generic 
charaoter in llio genus Ovis as well as in several allied 
forms ; iieverlheless, as Jlr. Hodgson has remarked, “ this 
cliaraeter is not absolutely constant even among the true 
and proper sheep : fur I have more than once met with 



” Tountl on Slwcp, p. ISO. BSl,' vnl. stI. pp. 1007. 1016. 
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Cagias (a snl.-IIiraalayaii domestic race) possessed of four 
teats.” This ease is the more roraarkahle as, -when any 
])art or organ is present in reduced number in com]iarison 
with the same part in allied groups, it usually is subject 
to little variation. The presence of interdigital j>its has 
likewise been considered as a generic distinction in slicep ; 
but Isidore Geoffroy “ lias shown that these pits or ponch- 
os are absent in some breeds. 

In sbeep there is a strong tendency for characters, 
which have apparently been aciiuired under domestica- 
tion, to become atiacbed either exclusively to the male 

sox, or to be more highly develoiied in this than in tlie 

other sex. Tims in many breeds the burns are deficient 
in tlie ewe, tliough this likewise occurs occasionally with 
the female of the wild nnismi'p^i. In the rams of the 
Wallachian breed “the horns spring almost perpendicu- 
larly from the frontal bone, ami then take a beantiliil 
spiral form; in tho ewes they protrmle nearly at right 
■imdes from the bead, and then become twisted m a 
siirgular manner.” " Mr. Hodgson states tliat tl.e extra- 
ordinarily arched nose or challVon, wlueh is so_ highly 
developed in several foreign breeds, is eharac.lensUe ot 
the rum alone, and apparently is the result of domcslica- 
tiou." I hear from Mr. Blyth that the acciiniulatmn of 
fat in the fat-tailed sheep of the jilains of India is greater 
ill the male than in the female ; and Fitiiingcr “ remarks 
that the mane in the African maned race is far more 
developed in the r.am than in the ewe. 

Different races of sheep, like cattle, present constitu- 
tional differences. Tims the improved hreeds arrive at 
maturity at an early age, as has been well shown hy Jlr. 
Simonds through their early average period of dGiitition. 
The several races have become adapted to diftereiit kinds 
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of pasture and climate: for instance, no one can rear 
Leicester sheep on mountainous regions, where Cheviots 
flourish. As Youatt has remarked, “in all the diffl-reut 
distriels of Great Hritain we find various breeds of sheep 
beautifully adapted to the locality which they occupy. 
Xo one knows their origin ; they are indigenous to the 
soil, climate, pastur.age, and the locality on which they 
"raze ; they seem to have been formed for it and by it.” 
Marshall relates" that a flock of heavy Lincolnshire and 

li.rht Norfolk sheep which had been bred together in a 

la"ge sheep-walk, part of which was low, rich, and nio.sl, 
ami another part high and dry, with beiity grass, when 
turned out, regularly separated from each other; the 
heavy slieep drawing olf to the rich soil, and the lighuu- 
sheep to their own soil ; Vo that “ whilst there was plenty 
of grass the two breeds kept themselves as distiuet as 
rooks and pigeons.” N umerous sheep from various parts 
of the world have been brought during a long course of 
Years to the Zoological Gardens of London; but as 
You'itt wlio attended the animals ns a veterinary surgeon, 
remarks, “few or none die of the rot, but they are 
phthisical; not one of tliem from a torriil climate lasts 
out the second year, ami when they die their lungs are 
tuberculatcd." " Even in certain parts of England it has 
been found impossible to keep certain breeds of sheep; 
thus on a farm on the banks of the Ouse, the Leicester 
sheep were so rapkllv destroyed by pleuritis " that the 
owner could not keep them; the coarsev-skinned sheep 
never being affected. 

Tlie period of gestation was formerly thought to be so 
unallevable a eli'araeter, that a supposed difference be- 
tween the wolf and the dog in this respect was esteemed 
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a sure siijii of specific distinction; but we liave seen tliat 
tiie period is sliorter in the improved breeds of tlie pig, 
and ill the larger breeds of the ox, tlian in other breeds 
of these two animals. And now wo know, on the excel- 
lent authority of Ilennaim voii Nathusins,'” tliat Merino 
and SoutliJown sheep, when iinth have long boon kept 
under exactly the same conditions, ditter in their average 
period of gestation, as is seen in the following Table 

Msrinna days. 

SimtlidowuB l-tf.ll „ 

IlBltbreil Mi'vlnos iind Suiitkdowna - . 140'3 „ 

1 blood of Soutlidown If-TS „ 

f m-o 



Id this graduated difference, in these cross-bred .animals 
havino' difierent proportions of Southdown blood, we see 
bow strictly the two periods of gestation have been trans- 
mitted. Natbusius remarks that, as Southdowns grow 
■with remarkable rapidity after birth, it is not surprising 
that their fcetal development should have been shortened. 
It is of course possible that the diffurance in these two 
breeds may he due to their descent from distinct parent- 
species ; but as the early maturity of the Southdowns has 
long been carefully attended to by breeders, the differ- 
ence is more probably the result of snob attention. Lastly, 
the fecundity of the several breeds differs much ; some 
generally producing twins or even triplets at a birth, of 
which fact the curious Shangai sheep (with their trunca- 
ted and rudimentary ears, and great Roman noses), lately 
exhibited in the Zoological Ganlens, offer a remarkable 
instance. 

Sheep arc perhaps more readily affected by the direct 
action of the conditions of life to whicli they have been 
exposed than almost any other domestic animal. Ac- 
cording to Pallas, ami more recently accordbig to Erman, 
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tho fat-tailed Kirgliislan sheep, when bred for a few gen- 
erations in Russia, degenerate, and the mass of fat dwin- 
dles away, “ the scanty and bitter herbage of the steppes 
seems so essential to their development.” Pallas makes 
ail analogous statement with respect to one of the Crimean 
breeds. Biirnes states that the Karakool breed, which 
produces a tine, curled, black, and valuable fleece, when 
removed from its own canton near Bokhara to Persia, or to 
other quarters, loses its peculiar fleece.” In all such e.asos, 
however, it may be that a change of any kind in the con- 
ditions of life causes variability .and consequent loss of 
cliaracter, and not that certain conditions are nece.ssary 
for the development of certain eliaracters. 

Great heat, however, seems to act directly on the fleece : 
several accounts have been published of the change which 
slice]) itn]iorted from Eiirojiu undergo in the IVest Indies. 
Dr. Nicholson of Antigua informs me that, after the third 
generation, the wool disappears from the whole body, 
except over the loins ; and the animal then apjjcars like a 
goat with a dirty door-mat on its back. A similar change 
is said to take place on the west coast of Africa.” On 
the other hand, m.aiiy wool-bearing .slice]) live on the hot 
plains of India. Uoulin asserts that in the lower and 
heated valleys of the Cordillera, if the lambs are sheared 
as soon as the wool has grown to a certain thickness, all 
goes on afterwards as usual ; but if not sheared, the wool 
detaches itself in flakes, and short shining hair like that 
on a goat is produced ever afterwards. This curious re- 
sult seems merely to be au exaggerated tendency natural 
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to the Merino breed, for as a great anthority, namely, 
Lord Somerville, remarks, “ the wool of our Merino sheep 
after shear-time is hard and coarse to such a degree as to 
render it almost impossible to suppose that the same ani- 
m;d could hear wool so opposite in quality, compared to 
that which has been clipped from it : as the cold weather 
advances, the fleeces recover their soft quality.” As in 
sheep of all breeds the fleece naturally consists of longer 
and coarser hair covering shorter and softer wool, the 
change which it often uudcrgoos in hot climates is proba- 
bly merely a case of unequal development ; flir even with 
those sheep which like goats arc covered with hair, a 
small quantity of underlying wool may always be found.” 
In the wild mountain-sheep {Ocin mo?ita/ia) of North 
America there is an annual analogous change of coat ; 
“the wool begins to drop out iu early spring, leaving in 
itS' place a coat of hair resembling ih.at of the elk, a 
change of pelage quite differenl in character from the or- 
dinary thicltcning of the coat or hair, common to all furred 
animals in winter, — fl)r instance, in the horse, the cow, 
&c., which shed their winter coat in the spring.” *’ 

A slight difference in climate or pasture sometime's 
slightly affects the fleece, as has been observed even in 
different districts iu England, and as is well shown by 
the great softness of the wool brought from Southern 
Australia. But it should be observed, as Youatt repeat- 
edly insists, that the tendency to change may generally 
be counteracted by careful selection. 31. Lasterye, after 
discussing this subject, sums up as follows : “ The preser- 
vation of the Merino race in its utmost purity at the Cape 
of Good Hope, in the marshes of Holland, and under the 
rigorous climate of Sweden, furnishes an additional suj)- 
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port of this my unalterable principle, that fine-woolcd 
sheep may be kept n'hcrever industrious men and intelli- 
gent breeders exist.” 

That methodical selection has effected great changes 
in several breeds of sheep no one, who knows anything 
nil the subject, entertains a doubt. Tlie case of the South- 
downs, as improved by Kllman, oftbrs perh.aps the most 
striking instance. Unconscious or occasional selection 
lias likewise slowly produced a great effect, as we shall 
see ill the chapters on Selection. That crossing has Large- 
ly modified some breeds, no one who will study what has 
been written on this subject — for instance, Mr. Spooner’s 
paper — will dispute ; but to produce uniformity in a 
crossed breed, careful selection and “ rigorous weeding,” 
as this author expresses it, are indispensable.’* 

In some few instances new breeds have suddenly ori- 
ginated ; thus, in 1791, a ram-lamb was born in Massachu- 
setts, having short crooked legs and a long back, like a 
turnspit-dog. From this one lamb the otter or ancon 
eemi-monstrons breed was raised; as .these sheep could 
not leap over the fences, it was thought that they would 
be valuable ; but they h.ave been supplanted by merinos, 
and thus exterminated. These sheep are remarkable from 
transmitting their character so truly that Colonel Hura- 
plireys” never hoard of “but one quostionablo case ” of 
.an ancon ram and ewe not producing ancon offspring. 
Wlicn they are crossed with other breeds tlio offspring, 
with rare exceptions, instead of being •intermediate in 
character, perfectly resemble either parent; .and this has 
occurred even in the case of twins. Lastly, “ llie ancons 
liave been observed to keep together, separating thojn- 
solves from the rest of the flock when put into enclosures 
with other sheep.” 

A more interesting case lias been recorded in the Rc- 

>* 'JournalofR, Ajriciill.SocofEns- *» ‘ Plillasoph. TrsnMclion!,' London, 
I»nd,’vol, xi„p»n,ll. W.C.Spooneron 1S13, p. 89. 
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port of the Juries for the Great Exhibition (1851), namely, 
the production of a merino ram-lamb on the Maiichamp 
farm, ill 1323, which was remarkable for its long, smooth, 
straight, and silky wool. By the year 1833 M, Graiix 
had raised rains enough to serve his whole flock, and after 
a few more years he was able to sell stock ot his new 
brecrl. So peculiar and valuable is tlie wool, that it sells 
at 25 per cent, above the bust merino wool; even the 
fleeces of half-bred animals arc valuable, and are known 
in Franco as the “ Manchain])-meriuo.” It is interesting, 
as showing how generally any marked deviation of struc- 
ture is accoinpanicd by otiier deviations, that the lirst 
ram and his immediate offspring were of small size, with 
large heads, long nocks, narrow chests, and long flanks ; 
but these blemishes were removed by judicious crosses 
and selection. Tlie long smooth wool was also correlated 
with smooth horns; and as horns and liair are homolo- 
gous structures, we can uuderst.aud the meaning of this 
cniTckation. If the Mauchamp nu'd aneoii breeds had 
originated a century or two ago, we should have had no 
record of their birtli ; and many a naturalist would no 
doubt have insisted, especially iu the case of tlie Jlau- 
champ race, that they had each descended from, or been 
crossed with, some unknown aboriginal form. 

Goats. 

From the recent researrhes of M. Brandt, most natural- 
ists now believe that all onr goats are descended from 
the Capra cepnffnis of the mountains of Asia, possibly- 
mingled with the allied Indian species C. Fakoneri of 
India." In Switzerland, during the early Stone period, 
the domestic goat was commoner thnii the sheep; and 
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this very aiioieut race fliffeied in no respect from that 
now coniiuon in Switzerland." At the present time, the 
inanv races found in several parts of the world differ 
fimitly from each other; nevertheless, as far as they 
have heen tried," they are all quite fertile when crossed. 
So iiunierous are the breeds, that Mr. Or. ( lark has 
deseril)ed eight distinct kinds imported into the one 
island of Mauritius. Tlie ears of one kind were enor- 
imntsly developed, being, as measured by iUr. Clark, no 
less than 19 inches in length and inches in breadth. 
As with cattle, the inainnia’ of those breeds wliicb are 
rcaiilarlv milked become greatly develo])cd ; and, .as Mr. 
Clark remarks, “it is not rare to sec their teats toucdiing 
the gi'ound."’ The following cases arc worth notice as 
presenting nnnsual points of variation. According to 
Godron,'” the mainma> differ greatly in shape in different 
breeds, being elongated in the common goat, hemisphe- 
rical in the Ansjora race, and bilobed and divergent in 
the goats of Syri.a and Xiibia. According to this same 
author, the males of certain breeds have lost their usual 
offensive odonr. In one of the Indian breeds the males 
and females have horns of widely-differeut shapes ; and 
in some breeds the females are destitute of horns.*" The 
])resence of interdigital pits or glands on all four feet 
has been thought to characterise the genus Ovis, and 
their absence to be cliaracterislic of the genus Ca]u-a; 
but ^Ir. Hoilgson has found that they exist in the front 
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feet of the majority of Himalayan goats."’ Mr. Iloag- 
8on measured tlie intestines in two goats of Uie Dugfi 
race and he fovind that the propovtioual length ot the 
<n-eat and small intestines diflered considerably. In one 
of these goats the crecum was thirteen inches, and m the 
other no less than thirty-six inches in length ! 

iM -Jouimlof A«li*ac8oc. Of Beogal.' t«I. »vL,184T. M<- lOM. 102S. 
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DOMESTIC BABBITS DESCENDED FROM TffE COMMON -WILD EAB- 
BIT— ANCIENT DOMESTIC.ATION — ANCIENT 8KI.ECTION LARGE 
LOP-EARED RABBITS— VARIOUS BREEDS — FLUCTUATING CHA- 
RACTERS— ORIGIN OF THE HIMALAVAN BREED — CURIOUS CASE 
OF INHERITANCE — FERAL RABBITS IN JAJI-UCA AND THE FALE- 
LAND ISLANDS — PORTO SANTO FER.U. RABBITS — 08TE0L0QICAL 
CHARACTERS-SKULL-SKCLL OF HALF-LOP BABBITS— VARIA- 
TIONS IN THE SKULL ANALOGOUS TO DIFFERENCES IN DIFFER- 
ENT SPECIES OF H.ARFJl — VERTF.BB.E — STERNUil — SCAl'llLA 
— EFFECTS OF USE AND DISUSE ON TOE PROPORTIONS OF THE 
LIMBS AND BODT- C-VPACTTV OP THE SKULL AND REDUCED 
SIZE OF THE BR.VtN-SU.MM.ARY ON THE MODIFICATIONS OF 
DOMESTICATED RABBITS. 



All naturalists, with, as fur as I know, a single exception, 
believe that the several tlomcstic breeds of the rabbit are 
descended from the common wild species ; I shall there- 
fore describe them more carefully than in the previous 
cases. Professor Gervais ‘ st.ites “ that the true wild rab- 
bit is smaller tb.an the domestic; its proportions are not 
absolutely tbe same ; its tail is smaller; its ears are shorter 
and more thickly clothed with hair ; and these characters, 
without speaking of colour, are so many indications op- 
posed to the opiuion which unites these animals under the 
same specific denomination.’’ Few naturalists will agiee 
with this author that such slight differences are sufficient 
to separate as distinct species the wild and domestic rab- 
bit, How extraordinary it would be, if close confinement, 
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perfect tanioiiess, iinnatuval food, and careful breeding, all 
prolonged during inany generations, liaJ not produced at 
least some effect ! Tlie tame rabbit bas been domesticated 
from an ancient period. Courucius ranges rabbits among 
animals worthy to be sacrificecl to tlie gods, and, as lie 
jmescribes their multiplication, they wore jiiobably at this 
early perii>d domesticated in China. They are mentioneil 
by several of the classical writers. In lOhl Gerv.aise 
Jlarkham writes, “ You shall not, as in other cattell, looke 
to their shape, but to their richiiesse, onely elect your 
buckes, the largest and goodliest conies you can get ; and 
for the richnesse of the skin, that is accounted the richest 
which hath the equallcst mixture of blacke and wliite 
hairo together, yet the blacke rather shadowing the white; 
the fnrre should be thicke, deepe, smooth, and shining; 
. . . they are of body much fatter and larger, and, when 
another skin is worth two or three pence, they are worth 
two shillings.” From this full description we see that 
silver-grey rabbits existed in England at this period ; and, 
what is far more important, we see that the breeding or 
selection of rabbits was then carefully attended to. Al- 
drovaiuli, in 1637, describes, on the authority of several 
old writers (as .Scnliger, in 15o7), rabbits of various co- 
lours, some “ like a hare,” and he adds that P. Valeriunus 
(who died a very old man in 1558) saw at Verona i-abbits 
four times bigger than ours.’ 

From this fact of the rabbit having been domesticated 
at an ancient period, we must look to the northeni hemi- 
sphere of the Old World, and to the wanner tcmpcr.atc re- 
gions alone, for the aboriginal parent-form ; for the rabbit 
cannot live without protection in countries as cold as Swe- 
den. and, though it has run wild in the tropical island of 
Jamaica, it has never greatly multiplied there. It now cx- 



’ cr. AldroTOBcli, ‘ De QuadrupeiJlbua itiidled the subject iu ‘ Cottige Gardeu- 
dlgitatis.' 16S7. p. S33. For Confucius er,' Jbd. SSnd, 1861, p. 250. 
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ists, find lins long existed, in the warmer temperate parts 
of Europe, for fossil remains have been found in several 
countries.’ The domestic rabbit readily becomes feral in 
these same countries, and when variously coloured kiinls 
are turned out thev ffcnerallv revert to the ordinary grey 
colour.* The wild 'rabbits, if taken young, can be domes- 
ticated, though the process is generally very troublesome. 
The various domestic races are often crossed, and are be- 
lieved to be perfectly fertile together, and a perfect gra- 
dation cun be shown to exist from the largest domestic 
kinds, h.aviiiu: enorinoiisly developed ears, to the common 
wild kind. The parent-form must have been a burrowing 
animal, a habit not common, as/ar as I can discover, to 
any otlier sjiecies in the large genus Lepus. ^ Only one 
wild species is known with certainty to exist in Europe; 
but tlie rabbit (if it be a true rabbit) from Mount Sinai, 
and likewise that from Algcril^ present slight ditferences, 
and these forms have been considered by some anlhora as 
Kpeeitically distinct.' But such slight differences would aid 
us little in explaining tlie more considerable differeticea 
eliaraeleristic of the several domestic races. It the latter 
are the deseeiulants of two or more closely allied species, 
all, excepting the common raldnt, have been exterminated 
in a wild state; .and this is very improbable, seeing with 
wliat jicrtinacity this animal holds its gronml. From tlieso 
several reasons’we may infer with safety that all the domes- 
tic breeds arc the descemlauts of the common wild spe- 
cies. But from what wo liear of the late marvellous suc- 
cess ill rearing hybrids between the hare and rabbit,* it is 
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possible, tliougli not probable, from the great difficulty 
in in.akiiig • first cross, that some of tbe larger races, 
Avhich are coloured like the hare, may have been modified 
by crosses with this auimal. Xeverthcless, the chief dif- 
ferences ill the skeletons of the several domestic breeds 
eaimot, as we shall presently see, have been derived from 
a cross with the hare. 

There arc many breeds ivhich transmit their cliaraeters 
more or less truly. Every one has .seen the enormous 
lop-cared rabbits exhibited .at our show.s; various allied 
sub-breeds are reared on the Contiuent, such as the so- 
called Andalusian, which is said to have a large he.ad 
with a round forehead, and to attain a greater size than 
any otlier kind ; another large Paris breeil is named the 
Uoiieiinais, and has a square lieail ; the so-called Pa- 
tagonian rabbit has remarkably sbort ears and a large 
round head. AUhougli I have not seen all these breeds, 
I feel some doubt about there being any marked ditt'ercnce 
in the shape of their skulls.* English lop-cared rabbits 
nllen weigh 8 lbs, or 10 lbs., and one has been exhibite<l 
weighing IS Ihs. ; whereas a full-sized wild rabbit weighs 
only Hbout llj lbs. The head or skull in all the large lop- 
eared rabbits examined by me is much longer relatively 
to its breadth than in the wild rabbit. Many of tliem 
have loose transverse folds of skin or dewlaps beneath the 
throat, which can be pulled out so as to reach nearly to 
the ends of the jaws. Their ears are prodigiously develop- 
ed, and hang down on each side of their faces. A rabbit 
has been exliibitcd witli its two cars, ineasui’Gd from tbe 
tip of one to the tip of the other, 22 inches in length, and 
e.ach oar was 5| inches in bre.adth. In a common wild 
rabbit I found that the length of the two ears, from tip to 
tip, was inches, and tlie breadth only 1 j inch. The 
great weight of tbe body in the larger rabbits, and the 
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immense development of their ears, are the qualities 
which win prizes, and have been carefully selected. 

The hare-coloured, or, as it is sometimes called, the Bel- 
gian rabbit, diflers in nothing except colour from the 
other large breeds ; but Mr. J. Young, of Southampton, 
a great breeder of this hind.informsnie that the females, 
inwall the specimens ex.amiued by him, had only six maiii- 
ina? ; and this certainly was the case with two females 
which came ii(to "'Y possession. Mr. B. P. Brent, how- 
ever, assures me that the immber is variable with other 
domestic rabbits. The common wild rabbit always has 
ten mammie. The Angora rabbit is remarkable from the 
length and fineness of its fur, which even on the soles of 
the-fect is of considerable length. This breed is tlie only 
one which differs in its mental qualities, for it is said to 
he much more sociable than other rabbits, and tlie male 
shows no wish to destroy its young.’ Two live rabbits 
were brought to me from Moscow, of about the size of 
the wild species, but with long soft fur, different from 
lliat of the Angora. These Moscow rabbits had pink 
eyes and were snow-white, excepting the ears, two spots 
near the nose, the upper and under surface of the tail, 
and the hinder tarsi, which were blackish-brown. In 
short, they were coloured nearly like the so-called Iliina- 
layaii rabbits, presently to be described, and differed 
from them only in the character of their fur. There arc 
two other breeds wliicli come true to colour, but differ 
in no other respect, namely silver-greys ami chinclullas. 
Lastly, the Xicard or Dutch rabbit may be mentioned, 
which varies in colour, and is remarkable from its small 
sire, some specimens weighing only lb.; rabbits of 
this' breed make excellent nurses for other and move 
delicate kiads.'”’ 

Certain characters are remarkably fluctuating, or are 
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veiT feebly transmitted by domestic rabbits: tlius, one 
breeder tells me that with the smaller kinds he hashavdly 
ever raised a whole litter of the same colour: with the 
large lop-eared breeds “ it is impossible,” says a great 
judge,” “ to breed true to colour, but by judicious cross- 
ing a great deal may be done towards it. The fancier 
should know how his does are bred, that is, the colour of 
their parents.” Xevortheless, certain colours, as we shall 
presently see, are transmitted ti'uly. The dewlap is not 
strictly inherited. Lop-eared rabbits, with their ears 
hanging flat down on each side of the face, do not trans- 
mit this character at all truly. Jtr. Delainer remarks 
that, “ with fancy rabbits, when both the parents are per- 
fectly formed, have model cars, and are handsomely 
marked, their progeny do not invariably turn out the 
same.” When one parent, or even both, are oar-laps, that 
is, have their cars sticking out at right angles, or when 
one parent or both are half-lops, that is, have only ono ear 
dependent, there is nearly as good a chance of the pro- 
geny having both cars full-lop, as if both p.aronts had 
been thus characterized. But I am informed, if both pa- 
rents have upright ears, there is hanlly a chance of a full- 
lop. Ill some half-lops the car that h.angs down is broader 
and longer than the u|irigbt cur;“ so that Ave have the 
unusual case of a want of symmetry on the two sides. 
This difference in the position and size of the two e.ai-s 
probably indicates that the lopping of the ear results 
from its great length and weight, favored no doubt by 
the Aveakness of the muscles consequent on disuse. Aii- 
dei'son mentions a breed having only a single ear ; and 
Profe.ssor Gervais another breed AA'liich is destitute of 
ears. 



O 'Journal or Hortlcullore,’ IMl, p. !»«. Stt aljo ‘Journal of Ilorticullur*,' 
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Fis- 5— HalMop Rsbbit. (CopW from E. S. Del»mer'« wort) 



The origin of ilie Ilimalavau breed (sometimes called 
Chinese, or Polish, or Ilussian) is so curious, both in itself, 
and as throudng some light on the complex laws of in- 
heritance, that it is worth giving iu detail. Tlicse pi'otty 
rabbits are white, e.vcept their ears, nose, all four feet, and 
the upper side of tail, which aix- all brownish-black; but 
as they have red eyes, they may be eonsidored as albiiioes. 
I have received several accounts of their breeding per- 
fectly true. From their symmetrica! marks, they were 
at first ranked as specifically distinct, and were jirovision- 
ally named A. ith/rijns.” Some good observers thought 
that tliey could detect a ilifl’crence in their habits, and 
stoutly maintained that they formed a new sjiecies. Tlieir 
origin is now wtdl known. A writer, in 1S57,‘“ staled that 
lie had pvodiiecd Himalayan rabbits in the following m.an- 
iier, ISiit it is first necessary briefly to describe two other 
lirecds : sil\ cr-greys or silvcr-siu-igs generally have black 
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heads and legs, and their fine grey fur is interspersed with 
nnmerous black and white long hairs. They breed perfect- 
ly tnie, and have long been kept in warrens. When they 
escape and cross with common rabbits, the product, as I 
hear from Mr. Wyrley Birch, of Wretham Hall, is not a 
jiiixtnre of the two colours, but about half take after the 
one p.arcnt, and the other half after the other parent. Sec- 
ondly, chinchillas or tame silver-greys (I will use the for- 
mer name) liave short, paler, mouse or slate-coloured fur, • 
interspersed with long, hlackish, slate-colonved, and white 
hairB.’" These rabbits breed perfectly true. Now, the 
wi'iter above referred to had a breed of chinchillas which 
had been crossed with the common black rabbit, and their 
offspring were cither blacks or chinchillas. These latter 
were ag'idn crossed with other chinchillas (which had also 
been crossed with silver-greys), and from this complicated 
cross Himalayan rabbits were raised. From those and 
other similar statements, Mr. Bartlett” was led to make 
a c.arefnl trial in the Zoological Gardens, and he found 
that by simply crossing silver-greys with chinchillas ho 
could always produce some few Ilimaliyiins ; and the lat- 
ter, notwillisttuidiiig their sudden origin, if kept separate, 
bred perlcctly true. 

The Himalayluis, when first horn, are 'quite white, and 
are then true albhioos ; but in the course of a few muntlis 
they gradually assume their dark oars, nose, feet, ami tail. 
Occasionally, however, as T am informed by Mr. W. A, 
Woolor and the llcv. W. D. Fox, the young are horn of 
a very pale grey colour, and specimens of such fur were 
BCiit me by the fomer goutleman. The grey tint, how- 
ever, disappears as the animal comes to maturity, ^^o 
that with these Ilimalayans there is a toiidcucy, strictly 
confined to early youth, to revert to the colour of the 
.adult silver-grey parent-stock. Silver-greys and cliin- 
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eliillas, ou tlie other hand, iiresont a remarkahlc contrast 
in their colour whilst quite young, for they are born 
perfectly black, but soon assume their characteristic 
grey or silver tints. The same thing occurs with grey 
horses, which, as long .as they arc foals, are generally ol 
a nearly black colour, but soon become grey, ami get 
whiter ami whiter as they grow older. Hence the ustial 
rule is that Ilimalayaiis are born white and afterwards 
become in certain ])art8 of their bodies dark-coloured ; 
whilst silver-grevs are born black and afterwards become 
sprinkled with white. Kxceptions, however, and of a 
directly opposite nature, occasionally occur in both cases. 
For young silver-greys arc sometimes born in warrens, 
as I hear from Mr. IV. Birch, of a crcam-colonr, but 
these young animals ultimately become black. The 
Himalayans, on the other hand, sometimes produce, as is 
stated by an experienced amateur,** a single black young 
one in a litter; but such, before two months elapse, 
become perfectly white. 

To sum np the whole curious case : wild silver-greys 
may be considered as black rabbits which become grey 
at an early period of life. When they are crossed with 
common rabbits, the oftspring arc said not to have 
blended colouv.s, but to take after either parent ; and in 
this respect they resemhle black and albino varieties of 
mo.st (piadmpods, which often transmit their oolours in 
this same manner. When theyarc crossed with chin- 
chillas, that is, with a )):iler sub-variety, tiie young arc 
at first pure albinoes, but soon become davk-c.olourcd in 
certain jiarls of tbeir bodies, and arc then called llima- 
layans. The young riimalayaiis, however, nrc sometimes 
at first either pale grey or completely black, in either 
case changing after to white. In a fiitiivc chapter I 
shall advance a large body of facts showing that, when 
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two varietios are crossed l>otli of Avliicli differ in onlonv 
from their parent-stock, there is a strong tendency in the 
young to revert to the aboriginal colour; and what is 
very remarkable, this reversion occasionally snpervenea, 
not before birth, but during the growth of the uniraal. 
Hence, if it could be shown lliat silver-greys and chin- 
chillas were tlie offspring of a cross liotweon a hliick and 
albino variety with tin; colours intimately blended — a 
supposition in itself not improbable, and supported by 
the circumstance of silver-greys in wan-ens sometimes 
producing creamy-white young, which ultimately become 
black — then all the above-given paradoxical facts on the 
changes of colour in silver-greys and in their descendants 
the Himillayans would come under the law of reversion, 
supervening at different periods of growth and in differ- 
ent degrees, either to the original black or to the ori- 
ginal albino parent-variety. 

It is, also, remarkable that Hirnalayans, tliough produced 
so suddenly, breed true. But .as, whilst young, they are 
albinoes, the ease falls under a very general rule ; for 
albinism is well known to be strongly inherited, as with 
ivhite mice and many other quadrupeds, and even with 
white flowers. But why, it may be askeil, do the ears, 
tail, nose, and feet, and no other part of the body, revert 
to a black colour? Tliis apparently depends on a law, 
which generally hold.s good, namely, that eliaracters com- 
mon to many species of a genus — and this, in fact, implies 
long inheritance in eommon from the nneient ])rogi'intor of 
the genus — are fljund to resist variiition, or to reajjpear il' 
lost, more persistently than the characters which are con- 
fined to the»scparate spceie.s. Now, in the genus Lepns. 
a large majority of the species liavc their ears and the 
tipper surface of the tail tinted hlaek ; but the persistence 
of tho.se marks is host seen in those species whieli in win- 
ter become white: thus, in Seotland tlie L. wirhihilis" 

>• 0. R. Waterhouse, ‘Natural History of MammiUa : Rodents, ’ 1846, pp. 5S, Cfl, 
]U5. 
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ill its winter tlross has a shade of colour on its nose, and 
tile tips of its ears .are black : iu the X. tiictaunx the ears 
arc black, the upper surface of the tall pi-eyish black, and 
the soles of the feet brown : in L. 'jhu'Udk the winter fur 
ia pure white, except the soles of the feet and the points 
of the eai-s. Even in the varionsly-colnured fancy rabbits 
we may often observe a tendency in these same parts to 
he more darkly tinted than the rest of the body. Thus, 
as it seems to me, tlie ap|iearance of the several coloured 
marks on the Ilim.ahiyaii rabbit, as it grows old, is ren- 
dereil intelligible. I ni.ay add .a nearly analogous case : 
fancy rabbits very often have .a white star on their fore- 
heads : and the common English hare, whilst young, gen- 
erally has, as I have myself obseiwed, a similar white star 
on its forehead. 

"When variously coloured rabbits are set free in Europe, 
and are thus placed under their natural conditions, they 
generally revert to the aboriginal grey colour; this may 
he in part due to the tendency in all crossed animals, as 
lately observed, to revert to their primordial state. But 
this tendency does not always prevail; thus silver-grey 
rabbits are kept in warrens, and remain true though liv- 
ing almost in a stale of nature; but a warren must not 
be stocked with Imtli silver-greys and common rabbits; 
otherwise ‘‘ in a few years there will be none but common 
greys surviving."'* When rabluts run wild in foreign 
countries, under different conditions of life, they by no 
means always revert to tlicir alinrigiual colour. In Ja- 
maica the feral rabhiis are deserihed as “slate-coloured, 
deeply tinted with s]>rinkling« of white on the neck, on 
the shonldors, and on the back; softening olf lu bine- 
white under the breast and belly."” But in this tropi- 
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cal island the conditions ^vere not favourable to their 
increase, and they never spread widely; and, as I hear 
from Mr. II. Hill, owing to a great fire Avhich occuiTed 
in the woods, they have now become extinct. Ilabbits 
during many years have run wild in the Falkland Islands ; 
they are abundant in certain parts, bnt do not s].read ex- 
tensively. Most of them are of the common grey colour ; 
a few, as I am informeil by Admiral Siilivan, arc liare- 
coloureil, and many are black, oilcn with nearly symme- 
trical white marks on their faces. Hence, M. Lesson 
described tbc black variety as a distiiicl species, under tbe 
iiainc of J^epi'S maffeUiini'‘ii-\ but this, as I have elsewhere 
shown, is an error.” Within recent times the sealers 
have slocked some of the small onilying islets in llie 
Falkland group with rabbits; and on Pebble Islet, as I 
hear from Aclmiral Sulivan, a large proi.ortion are h.arc- 
coluurcd, whereas on llabhit Islet a large proportion are 
of a bluish colour which is not elsewhere seen. How the 
rabbits were coloured wliieb were turned out on these 
islets is not known. 

The rabbits which have beci>mc feral on the island of 
Porto Santo, near JIadeira, deserve a luiler account. In 
1418 or 1U!>, J. Gonzales Zarco " happened to have 
a female rabbit on board which h.ad jimduced young 
diirinn- the voyage, and he turned them all out on the 
island. These animals soon incre.ased so rapidly, that 
they became a nuisance, and actually caused the ab.aii- 
donment of the settlement. Thirty-seven years subse- 
quently, Cada Mosto describes tbem as inmimerable ; nor 
is this surprising, as the islainl was not inhabited by any 
beast of jirey or by any terre.strial mammal. We do not 
know the character of the mother-rabbit; but we have 
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every reason to believe that it was the common domesti- 
cated kind. The >S|>anish peninsula, whence Zareo sailed, 
is known to have abounded with the common wild spe- 
cies at the most remote historical period. As these rab- 
bits were taken on board for food, it is improbable that 
tlioy should liave been of any peculiar breed. Tliat the 
breed was well domesticated is shown by the doe having 
Uttered during the voyage. Mr. Wollaston, at my re- 
(piest, brought home two of these feral rabbits in spirits 
of wine ; and, subsequently, Mr. W. Haywood sent to 
mo three more specimens in brine, and two alive. These 
seven specimens, though caught at different periods, 
closely resembled each other. They were full grown, as 
sliown by the state of their bones. Although the condi- 
tions of life in Porto Santo are evidently highly fiivour- 
.able to rabbits, as proved by their extraordinarily rapid 
increase, yet tliey differ consjiiouoiisly in their small size 
from the wild Kiiglish rabbit. Four English rabbits, 
measured from the incisors to tlio anus, varied between 
17 and 175 inches in length; wliilst two of the Porto 
Santo rabbits were only 14j and 15 inches in length. 
But the decrease in size is best shown by weight; four 
wild English rabbits aver.aged 3 lb. Doz., whilst one of 
the Porto ?<anto rabbits, wliicli had lived for four years 
in the Zoological (Tapdeus, but bad become tbin, weighed 
only 1 lb. 0 oz. A fairer test is affordeil by the compari- 
son of the well-cleaned limb-bones of a P. Santo rabbit 
killed on the island with the same bones of a Aviid English 
rabbit of average size, and they differeil in the propor- 
tion of r.atlier less than five to nine. So that the Porto 
Santo rabbits have decreased nearly three inches in length, 
and almost half in weight of body.’* The head has not 
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deureasfd in length propoi'tionaily witli the body; and 
the capacity of the br.ain-ease is, as we sliall hereafter see, 
singularly variable. I prepared four skulls, and these 
resembled each other more closely than do generally the 
skulls of wild English rabbits : but the only differenee in 
structure which they presented was that the snpra-orbital 
processes of the frontal bones were narrower. 

In colour the Porto Santo rabbit ditlVrs considerably 
from the common rabbit ; the upper surface is redder, .and 
is rarely interspersed with any black or black -tipped bairs. 
The throat ami corlaiii j>arls of the under surface, instead 
of being pure white, are generally jtale grey or leaden 
colour. Ibit the most remarkable difference is in the cars 
and tail; I have examined many fresh English rabbits, 
!uid the large eollectlou of skins in the Hriiisli Museum 
from various countries, and all have the upper surface of 
the tail and the ti]>s of the ears clothed with blackish- 
grey fur ; and this is given in most works as one of the 
specific characters of the rabbit. Now in tlie sevenlhn-lo 
Satito rabbits the upper surface of the tail was reddish- 
brown, and the tips of the ears had no trace of the black 
edging. But here wc meet with a singular circumstance : 
ill June, 1861, I exainine<l two of these rabbits recently 
sent to the Zoological Gardens, and their t.ails and ears 
were coloured as just described ; but when one of their 
dead bodies was sent to me in February, 1805, the ears 
were plainly edged, and the upper surface of the tail was 
covered, with blackish-grey fur, and the whole body was 
much less red; so that niider the English climate this 
individual rabbit had recovered the proper colour of its 
fur in rather less than four years ! 

The two little Porto Santo rabbits, whilst alive in the 
Zoological Gardens, had a remarkably different appear- 
ance from the common kind. They were extraordinarily 
wild and active, so that many person.s exclaimed on seeing 
them that they were more like targe rats than rabbits. 
They were nocturnal to an unusual degree in their habits, 
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an.l their wikluoss xvas never in tlic least suh.liiea ; so 
that the superiiiteinlent, Mr. Bartlett, assure.l me that he 
had never had a wilder animal under his charjie. This 
is a singular fact, considering that they are descended 
from a domesticated breed; I was so niueh snriiHsed at 
it, that I ve([nested Jlr. Haywood to innhe iminirics on 
th’o si>ot, whether tlioy were much hunted by the mhahi. 
tants, or jicrsocutcd by hawks, or cats, or other animals ; 
but tlii.s is not the case, and no cause can be assigned for 
their wildness. They live on the central, higher rocky 
land and near the Bea-clills, and, licing exceedingly shy 
and timid, seldom appear in the lower and cultivated 
disU'icts. They are said to produce from four to six 
yonn" at a birth, and their hivcding season is in July 
aud August. Lastly, and this is a highly remarkable 
fact, Jlr. Bartlett could never succeed in getting these 
two rabbits, which were both males, to associate or breed 
with the females of several breeds which were repeatedly 
placed with them. 

If the history of these Porto Santo rabbits had not been 
known, most natm-alists, on observing their niucb reduced 
size, their reddish colour above and grey beneath, with 
neither tail nor ears ti)>ped with black, would have ranked 
iheiii as a distinct species. They would have been strongly 
confirmed in this view hv seeing them alive in the Zoo- 
lorvieiil Hardens, and hearing that they refused to couple 
wUh other rahhits. Yet this rabbit, which there can he 
little doubt would thus liavo been ranked as a distinct 
speeies, has certainly originated since the year 1420 . Fi- 
nally, A'om the three eases of the rabbits wliieli have rim 
wild ill Porto Santo, Jamaica, and the Falkland Islands, 
wo see that these animals do not, under new coiidillons of 
life, revert to or retain their aboriginal eliavactcr, as is so 
generally asserted to be the case by most anlhors. 
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Osteologieal Characters. 

Wbeii ve reincmber, on the ono liaml, how frequently 
it is stated that important parts of the stmctiiro never 
vary; anil, on the other haml, on what small differenees 
in the skeleton fossil species have often boon founded, 
the variability of the skull .and of some other bones in the 
domesticated rabbit well deserves attention. It must not 
be supposed that the more important dilFurences iiutuo- 
diately to bo described strictly characterise any one 
breed ; all that can be said is, that they are generally pre- 
sent in certain breeds. We should bear in mind tb.at selec- 
tion has not been applied to fix any character in tho skel- 
eton, and that the animals have not had to support them- 
selves under uniforin habits of life. We cannot account 
for most of the differences in the skeleton ; but we shall 
see that the increased size of the body, due to careful 
nurture and continued selection, has affected the head in 
a particular manner. Even tlie elongation and lopping 
of the ears have influenced in a small degree the form of 
the whole skull. The want of exercise has apparently 
modified the ]3roj)ortional length of the limbs in compari- 
son with tho body. 

As a staudard of comparison, I jirppnml skidetona of two wild rab- 
bits from Kent, one from the Shetland Islands, and one from Antrim 
in Ireland. As all tho bones in thi'se four specimens from sueh dis- 
tant localitioR rlosely toseniblcd eaeh other, presenting scnreely luiy 
nppreelablo ditfomico, it may bo concluded that the bones of tho 
wild mlibit an; generally uiiUbrm in ehararter. 

8kMll.—l have carefully examinnl skulls of ten large' !i>[i-eared fan- 
cy rabbits, and of five common domestic rabbits, which latter difTer 
from tho lop-cared only in not liaviug such large bodies or ears, yet 
both larger than in the wild rabbit. First for the ten Inp eared rab- 
bits ; in all these the skull is remarkalily elongated in coinparisou 
ivith its breadth. In a wild rabbit the length was 315 inches, in n 
large fancy rabbit 4'30 : whilst the breadth of the cranium enclosing 
the brain was in both almost exactly the same. Even by taking as the 
standard of comparison the widest part of the zygomatic arch, the 
1 
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Rkulls of the lop^-nred ore proportionally to their hrcadlh three- 
quarters of an inch too lonjr- The depth of the h<^ lias Increasi-d 
almost in the same proi«onion with the lenffth ; it is the breadth 
alone which has not iucrcas-d. The parietal and occipital bones eu- 
closinfr the brain are In* archi-d. both in a loDtritudinal and trans- 
verse line, than in the wilil rabbit, so that the sliaix- of the emuium 
is somewhat diffeivnt- The surface la rounhcr. h-s« cleanly aculp- 
tiired, ami the lines of sutiina are mote prominent. 

Allbmiiih the skulls of the Isrse loji-eared rabbits in rompnrisoli 
with those of the wild rabbit are mnch elonffaled relatively to tbeir 
breadth, vet, relatively to the sue of body, they arc far front elou- 

Ipitod. Thelopeare.lrahlutswUichIexamincdwoiv.thoUfrh notfat. 

ninro than twice as heaw as the wild spi’chnens ; hut the skull was 
very far from beinir twice as lonfr. Even if we take the fairor stand- 
anl of the lenffth of boily, from the nose to the anus, the skull is 
not on an avemjte as long as it ought to lie by a.thinl of on inch. 
In the small feral P- Santo rabbit, on the other liand, the head rola- 
tively to the length of the body U about a quarter of an inch too 
loa/ 

This elongation of the Aull ndativcly to iU breadth. I find a uni- 
versal character, not only tvith the large lop-eared rabbits, but in all 
the artificial breeds ; as is well seen in the skull of the Angora. I 
was at first much surprised at the fact, and emdd not Imapne why 
domi'sticalion should produce this rmifurm result : hut the explana- 
tion seems to He in the circumslanee that during a number of gen- 
erations the artifii'ial races have Ix-on closely confine.1, and have hail 
little occasion to exert either their sense*, or Intellect, or voluntary 
muscles ; coma'quently the brain, as we shall prr-si'ntly more fully 
BOP, has not incnasecl relatively with the siae of Ixhly. As the brain 
has not iniTi-ased. the bony cose enclosing it hos not inrri'ns.-d, and 
this has evidently nflivtis! thnnigh com-latiim thi- breadth of the 
entire skull from <‘iul to end. 

In all the skulls of the large lopK-an-d rabbits, the supraorbital 
plates or procesRi-8 of the fn*ntal Ismes are much bromler tiian in 
tlie wild rabbit, and they generally project more upwanls. In tlie 
xygomatic arch the jaisterior or projecting punt of the ninlnr-lione 
ia broaih-r and blunter; and in the specimen, fig. S: it is so in a 
remarkable degns'. This piint opproni'hi-s m-aror to the auditory 
meatus than in the wild rabbit. a« may bo Ix.'fl seen in fig. S ; but 
this circumstance mainly dejieuds on the changixl direetiun of the 
meatus. The inter-parietal Iwno (see fig. 91 difleta much in sha]>e 
in the several skulls: generally it is more oval, or has a greater 
vridth in the line of the lon^tudinal axis of the skull, than in tho 
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^Id raljbie, TIio posterior marpn of "tlio squaro raised plat- 
form’’” of tlio occiput, iustead of being ininrated, or projecting 
slightly us in the wild rabbit, is in most lop-eared rabbits jiointed. 



” WaterUoose, ‘Nat. IliBl. Mammalia,’ rol. 11, p.; 
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E8 in fie- fl. C- TliP paramaft- 
tniils rt'ktivi'ly to tin* size of 
iho skull an.' "pni-rally nudi 
tliiokiT tlian in Uio wild rab- 
bit. 

Tlio orripitn! foramon (fiR. 
lOi prcwtita some n^markable 
<liHi-ri'uci‘s: in the wild rabbit, 
tbc lower «ljfo betwe-en tho 
con<ivleiS is ronsidorably and 
alnsost anKularly bollowwl out. 
and the iipiKT edjre is dwply 
imd wiunndy niitclied; hence 
the longitudinal axis cxccc?d8 
tile transierse axis. In the 
skulls of tbo lop-eared rabbits 
the transverse axis exceeds the 
longitudinal ; for in none of 
these skiillH was tlie lower edge 
lietween tho coudylos so deeply 
,0 upiKr square notch, in 
) olono it was well 
develc*i>ed. Tliese differ- 
enci-s in the shaiw of the 
foremen ore remarkable, 
considering that it gives 
passage to so iniporlant 
II Btriieturo as the spinal 
marrow, iliough ap]ia- 
Ti'ntly the Miilliiio of the 
hitter is not udi’Cted by 
llie sliniH’ of ibe passage. 
Ill all till' skulls Ilf tbe 
red rnbbits. the Isiiiy auditory iiu'iniis is eoiis|iieumisly 
wild nibliit. Ill a skull 411 Inelies ill leiigib, nml 
wliieh liiireiy exee.Hlit! 
tt in liri'iultii tlie skull of 

a wild nibbit (ivliirli was 
inelies in h'ligtli), 
the longer diameter of 
'Xnctly 



n five of them there w 
a trace of tiie notch, and it 





IS grej 



The i 



i> eompri-seed, 
3 margin on the 
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side nearest tlio skull stands up liiglier than tlie outer side. The 
whole luentus is din^!o<l more forwards. As in brcedinK lop-eared 
rabbits the length of the ears, and their eonso<iuent lopping aud ly- 
ing flat on the face, are the 
cliief ])oiiit8 of fxccllence, 
there can hardly lie a doubt 
that the great rhaugi- in 
the aixi-. fonn, and direction 
f)f the Imiiy uieiitils, rela- 
tively to this wime part ill 
th<- 'vild rabbit, is dui‘ to 
the continnol selection of 
individuals having larger 
and larger ears. Theintln- 
ence of tho external ear on 
till? bony meatus is vvc-11 
shown in the skulls (I have 
examined tbreet of lialf-lojis 
(sec fig. 5), in which one ear 
stands upright, and the 
other and longer ear hangs 
down ; for in these skulls 
there was a plain difference 
in the form and direction of 
the bony meatus on the two 
sides. But it is a much 
more inten*sting fact, that, 
the changed ilircetiou and 
increased size- of rlie bony 
meatus have slightly affect- 
cil on the same sido the 
structure of the whole skull. 

1 here give a drawing of the 
skull of a liii!f-loi> ; and it 
may lx* observed that the 
lu- suture between the jmrii'tal 

diliiry meatus on ibe i«i) «n-l the enn- and frontal bones diK'S not 

Kqocnt general disOTtlnn of Ibe skull. The ptrictlv at right angles 

lefiearortb.aulmalt^rrlgbisWeof tbeOg- longitudinal axis of 

ur-) lopped tnrwards. the skull : the left frontal 

Ixme projects beyond the right one : both the posterior and anterior 
margins of the ieft zygomatic arch on the side of the lojiping car 
stand a little In advance of the corresponding bones on the opijosite 
Bide, Even the lower jaw is affected, and the condyles are not quite 
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Bj-mmetricftl, tint on the left staudiuff a little in advance of that 
on the right. This wems to me a reinnrlsable rasi' of correlation 
of gn>\nli. Who would have surmised that 1>7 keeiiing an animal 
(iurliia many genemtions under continomcnl, ami so leacling t/> the 
illsiist! of the muscles of the ears, and by continually scleeting indi- 
viduals with the longest and largest ears, he would thus indiri'Ctly 
have afll.“cted almost every suture in the skull and the form of the 
lower jaw I . , , 

In the large lop-eari'd ralihits the only difference in th(' lower jaw, 
in comimrison with that of the wild mhhit. is that the poBtcrior margin 
of the ascending minus is broader and nioiv InBccted. Tiie ti-et1i in 
neither jaw jiri*sent any difference, except that the sniali incisors, 
lieneath tlie large ones, are proportionally a little InugiT. The mo- 
lar teeth have increased in size prc>i>orlionally with the increased 
width of till- skull, measured across the zygomatic arch, ami not 
proisirtioually with it* increasctl lengtli. The inner line of the 
sookets of the nudnr teeth in the upper jaw of the wild ralihit forms 
a perfectly straight line ; but in some of the largest skulls of the 
lop-eared this line was jilainly liowed inwards. In one specimen 
there was an additional molar tooth on each side of the upper jaw, 
between the molars and premolars: but these two teeth did not 
correspond in size ; and as no rodent has seven molars, this is merely 
a monstrosity, though a curious one. 

The five other skulls of common domestic rabbits, some of which 
approach in size the abiive-described largest skulls, wliilst the others 
exceed but little those of the wild rabbit, are only wnrtli notice as 
prcsc'iiting a perfect gradation in all the alHive-speciCed differences 

between the skulls of the largest lop-eare<l and wild rabbits. In all, 

however, the snpm i>rbital jdau-s are rather largc-r, and in all the 
auditory meatus islnrger, in conformity witli the inen-ased size of tho 
external ears, than in \lic wild rabbit. The lower uolcli in the oc,. 
cipital foramen in some was not so di*ep as in tiie wild, but in all 
five skulls the upper notch was wi-11 developed. 

The skull of the.lngorrt rabbit, like the latter five skulls, is inter- 
mediate in general jiroiMUlions, and in moat other chatuciers, IkUwccu 
those of the largest lo|rear«tl and wild rabbits. It pn-scuts only one 
singular character ; though considerably longer than tbe skull of the 
wild, the lireadtli meostuvd within the jiosterior auiira-orbital fissures 
is nearly a tliird less than iuthe wild. The skulls of the wVtvr-yrri/ 
and chiitrhill'i anil Htmnlni/iui rnlibits are more elongated than in 
the wild, with broader supra-orbital plates, Imt differ little in any 
other respect, excepting tliat the ujiiH-r and lower notchi-s of tho 
occipital foramen are not so deep or so well develoix-d. The skull 
of the M>«oic rabbit scarcely differs in any respect from that of tho 
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■wild rabbit. In the Porto Santo feral rabits tbe supra.orbita] plates 
arc gencTally narrower and more pointed than in our wild rabbits. 

As some of tie largest lo{>.eared rabbits of wbich I prepared skele- 
tons tTere. coloured almost like hares, and as these latter animals 
and rabbits hare, as it is affirmed, been recently crossed in France, 
it might be thought that some of the above.described characters 
had been derived from a cross at a remote period with the hare. 
Consequently I examined skulls of the hare, but no light could thus 
be thrown on the peculiarUics of the skulls of the larger rabbits. It 
is, however, an intcrosting fact, as iUustratingthe law that varieties 
of ono species often assume the characters of other species of the 
same genua, that I found, on comparing the skulls of ten sixeies of 
hares in the British Museum, that they diffen-d from each other 
ebiedy in tbe very same points in which domestic rabbits vary.— 
namely, in genonil proportions, in tbe form and size of the supra- 
orbital plates, in the form of the fre<‘ end of the malar bone, and in 
the line of suture s<-{»aratiiig tlietK-eipital and frontal Itones. Mon*- 
over two eminently variable characters in the domestic rabbit, namely, 
the otttliDO of the occipital fomnien and the sliape of the •' raisi-d 
])latform ” of the occiput, were likewise variable in two instances in 
the same speclt-s of Imre. 

Vertebrw . — The number is uni- 
form in all the skeletons wbicli I 
liove examined, with two excep- 
tions, namely, in one of the smalt 
feral Porto Santo rabbits and in one 
of the largest loji-eared kinds : Ik.iU 
of thesi' had as usual seven ctTvical, 
twelve dorsal with ribs, but, in- 
stead of seven lumbar, both had 
eight lumbar vertebne. Tliis is re- 
markable, as Gen'ais givi-s seven 
as the number for the whole genus 
Lepus. The caudal vertebne appa- 
rently differ by two or thm‘, but I 
did not attend to them, and they 
are difficult tocount ■with certainly. 

In the first cervical vertebra, 
or atlas, the anterior margin ol 
the neural arch varies a little in t "Dfra"m«lbn 

wild specimens, lieing either nearly ’ ’ 

smooth, or furnished with a smaU 

Bupra-median allantoid process ; I have figured a specimen with the 
largest process (/i) which I have seen ; but it will he observed bow 




Uq«e]j-. rpper figure 
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iaferior this is in size and different in shape to that in a large lop. 
cared rabbit. In the latter, the infra-median process (t) is also i>ro- 
portionally much thicker and longer. The al» arc a little squarcr 
in outline. 

Third etnicnl I'crtcbrn.— In the tvUd rabbit (fig. 13. A «) this 
vertebra, viewed on the inferior surface, ha-s a transverse process, 
which is directed obliquely t^ckwards, and consists of a single 
liointi’d bar : in the fourth vertebra tins pirocess is slightly forked 
in the middle. In the large lopearetl rahl>its this jjrocess (b a) 
is forked in the third vertebra, us in the fourth of the wild 
rabbit. But the third cervical vertebra: of the wild and lop- 
eared (a 6, B 6) rabbits 



Tile canal for tlie s)unal 
marrow in tlie lopeared 

(B b is more eloiigntod it"^T*n*'rp°<riiwar^ 

in a transverse din'ciion I,”, J lUbUU. ■o,'o,*"fpHor"[Lr- 

than in the wild rablat ; faci: ; b, ft, aolerior arlicuUr turhrn. 
and the passages for tlio 

arteries are of a slightly different shajx*. These scweral differences 
in this vertebra seem to me well deserving attention. 

First dorenl trrUbra.-hs- neural spine varies in lengtlt in the 
wild rabbit ; iH-ing sometimes very sliort, Imt generally more than 
half as long as that of the second dorsal ; but I have' scon it in two 
large lo{>^:ared ral>bits three-fourths of the length of that of the 
second dorsal vertebra. 

A’inth and ttnth dorsal rertfinr.— In the wild rabbit the neural 
spiue of the ninth vertebra is just perceptibly thicker than that of 
tiie eighth ; and the neural spine of the tenth is plainly thicker and 
ahorter than those of all the anterior vertehrte. In the large lop- 
eared rabbits the neural spines of the tenth, ninth, eighth, and even 
in a slight degree that of the seventh viTtebra, are very much thick- 
er, and of somewhat different shape, in c«)inparison with those of the 
wild rabbit. So that this part of the vertebral column differs con- 
siderably in appearance from the same part in the wild rabbit, and 



lUffT more conspicuoiu- 
ly when tbeir anterior 
artinilar surfaces aro h 
compart'd ; ftir the ex- 
tremities of the imti-ro- 
ilorsal proccsst's in the 
wild rabbit are simply 
rounded, whilst in tlm 




lop-eared they arc trifid, ® 
witli a deep central pit. 
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closely resembles in an iniorestuig manner these same vertebra; In 
some species of bores. In tbe Angora, Cblncbilla, and Himalayan 
rabbits, tbo 
neural spines 
of tbe cigbtb 
and ninth ver- 
tfbne aro in a 
sUgbt degree 
thicker than in 
tbe tvild. On 
tbe other hand, 
in one of tlie 
feral Porto San- 
to rabbits, 
which in uuwt 
of its characters 
deviates in an 
exactly oppo- 
site manner to 
Eir.l4.-DonalVertehr*.r«m .Ixlb to tenth lndi.jl«, of j ^ 
nituralcIsr.vleiredlMcrally. A. WimitAbblt. U, Largo, , , " 

Korc-coloutod, >0 calloa Sianlrii Rabbit. lop-oared rab- 

bits do from 

the entamnn wild rabbit, the tienrol 8pim>8 of tlie ninth and tentli 
verteime were' not at all larger than those of the several anterior 
verlc'ltra'. In this same Porto Jjanto specimen there was no trace in 
the nintli vertebra of the anterior lateral processes (see woodtml 14), 
which are plainly tleveloinHi in all British wild rabbits, and still 
mon; plainly developed in lhi‘ Inrife lojvenretl rabbits. In a half- 
wihl rabbit from Sauilrm Park,'* a liieoiul spiut' was moderately 
well develnpt'd on the under side of the twelfth dorsal vertebra, and 
1 have seen this in no othc-r siKHrimen. 

Liinilvir rertcbriT. — I have stated that in two cases there were 
eight instead of seven Itunbar vertebrfp- The third lumbar ver- 
tebra in one skeleton of a wild British rabbit, and in one of the 
Porto Santo feral rabbits, bail a hffraal spine : whilst in four skele- 
tons of large lop-eared rabbits, and in lUi- Himalayan rabbit, this 
same vertebra had a weH-developed h»mal spine. 




coloured, being white wUb a atrenk 
eert^a marbs 'about the £cad of a 



longer bodies than commou rabbits, 
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PeiuM. — In four wild specimeus tliia bone was almost absolutely 
identical in sliape ; but in several domesticated breeds shades of 
diflereneca could be distinguished. In the large lop-eared rabbits 
the whole upper part of the ilium is strnighter, or less splayed out- 
wards, thuu in the wild rabbit ; and the tuberosity on the inner lip 
of the anterior and ujtper part of the ilium is proportionally more 
prominent. 

Sternum . — The posterior end of the posterior sternal bone in the 
wild rabbit (fig. 15, A) is thin and slightly enlarged ; in some of the 
largo lop-eared rabbits (n) it is much more enlarged towards the 
extremity; whilst in other speeimens (C) it keeps nearly of the 
same breadth from end to end. but is mneb-thieker at the extremity. 




Scnpiila . — Tlip aemmion sends out a rectangular bar, ending in 
an oblique knob, which latter in the wild rabbit (fig. 16. A) varies a 
little in shapes and oize, ns does the apex of the aeromion in sharp- 
ness, and the ])art just lndow the rectangular b.nr in breadth. But 
the variations in th(‘su respects in tho wild rabbit are very slight ; 
whilst in the large lop-eared rabbits they are consiilerable. Thus 
in some specimens (B) the oblique terminal knob is develoiied into n 
short bar, forming on obtuse angle with the rectangular har. In 
another specimen (c) these two unequal bars form nearly a straight 
line, Tho apex of the acromion varies much in breadth and sharp- 
ness, as may be seen by comparing figs, d, c, and D. 
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In these I could detect no variation; hut the bouea of 
the feet were too troublesome to compare with much care. 

I have now desevihed all the differences in the skele- 
tons which I have ohsevved. It is impossible not to be 
struck with the high degree ot' variability or plasticity 
of many of the bones. We see liow erroneons tlie often- 
repeated statement is, that only the crests of the bones 
which give attachment to muscles vary in shape, and 
that otily parts of slight iinpoi-tance become modified 
under domestication. Xo one will say, for inst.ance, that 
the occipital foramen, or the atlas, or the Ihii'd cervical 
vetebra is a part of slight importance. If the several 
vertebrte of the wild and lop-eared rabbits, of whieli 
figures have been given, had been found fossil, pahvoiito- 
lo”gists would have declared without hesitation that they 
luid belonged to distinct species. 

The. tfrete of the ux and rfis'w of la the Inrgi! Inp- 

eari'd rabtnis the relative proportional leiij.dhs of the Imnes of the 
same lep, anil of the front and hind lejr* cnnipan^l with each oilier, 
liave remained nr'nrl.v the same as iu the wild rahliit ; but in 
weight, tho bones of the hind legs apiisrentlr have not incronsed 
in due jipopinion with the front legs. The w<-ighl of the whoh- 
lioily in the large rabbits esamineil by me was from twice to twice 
and a half as gri-at as that of the wild ralibit ; and the weight of 
the hones of the front and liind limbs taken together (excluding thn 
fci't.on account of the difficulty of perfectly cleaning so mauy sniall 
bones) has increased in the large lop^ean'd mblnts in nearly the 
snma proportion ; consequently in due pro]iortion to the weight of 
l)mly which they have to support. If we take thc> length of the 
body as the standanl of comparison, the liinhs of the large rabbits 
have not increased in length in due proportion by one ineh, or by 
one incli and a half. Again, if we take as the standanl of compari- 
son the length of the skull, which, as we have before seen, has not 
increased in length in duo proportion to the length of tho body, tho 
limbs will be found to bo. proportionally with those of tho nlld rab- 
bit. from hsif to three-quarters of an inch too short. Ilence, what- 
ever standard of comparison be taken, the limb-bones of the large 
lop-eared rabbits have not increased in length, though they have in 
weight, in full proportion to the other parts of the frame ; and this. 
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I presumi', mar bo ac^wuntod for by tbe inoctivo life wbirk dariiijr 
many generations they hare spent. Nor has the scapula increased 
in length in due proportion to the increased length of the body. 

Tlie capacity of the osseous case of the hraiii is a luoro interesting 
point, to which I was led to attend by finding, as prerinualy stated, 
that with all domesticated rahhits the length of the skull relatively 
to its hn-adih has greatly increased in coinparison witli tlsat of tho 
wild rabliit. If we had i*)ssessed a large number of domesticati-d 
rabbits of nearly tlie suim- size with tin* wilil rahliit, St would have 
l>een a simple task to hare int'asuretl ami compared the capacities 
of their skulls. Hut this is not the case; almost all the domestic 
breeds have larger iKxlies than wild rahhits. and the lop.carpd kinds 
are more than doulde thi-ir w<-iglit. As a small animal has to 
exert its senses, intellect, and instincts equally with a large animal, 
WG ought not by any means to expect an animal twice nr tliriee as 
large as another to have a brain of double or treble the size.” Now, 
after weighing the l)odiesof four wild rabbits, and of four large but 
not fattened lop-eared rabbits. I find that on an average tlio wild 
are to the lop-eared in weight as 1 to 217 ; in average length of 
body as 1 to 141 ; whilst in capacity of skuU (measured as hereafter 
to he described) they are only as 1 to I'lo. Hence we see that the 
capacity of the skull, and consequently the size of the brain, has in- 
creased but little relatively to the increased size of the body ; and 
this fact explains the narrowness of the skull relatively to its lengtii 
in all domestic rabbits. 

In the upper half of the following table I have given the mea- 
surements of the skulls of ten wild rabbits ; and in the lower half 
of eleven thoroughly domesticated kinds. As these riibhils differ 
so greatly in size, it is neces-sary to have some sfandanl by which to 
compart* the capacities of their skulls. I have selected the length 
of skull as the host standard, for in tlie larger rabbits it has not, as 
already stated, increased in length so much ns the body ; but as the 
skull, like every other part, variea in length, neither it nor any 
other part affords a jierfeci standard. 

In tlie first cnlunin of figures the oxlrenie length of the skull is 
given iti inclu*s and decimals. I am awan* that these roensuremeuts 
pretend to greater acciirncy than is jwwible ; hut I have found it 
the least trouble to record the exact length which the compass gave. 
The second and third columns give the length and weiglit of body, 
whenever these measurements liave been made. The fourth column 



subject in bis paper on Ihe'^lojical wllh respect to Birds, «e ‘Pioc. z'wloi!.' 
Elgniacaiice of tbe Brain, tc.. of Mao, Soc.' Ju. lllh, 1S4S, p. S. 
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gives the capaciiy of tho skull liy the weight of small shot «ith 
which tho skulls had been filled ; but it is not pretended that tht-so 
weights are accurate within a few grains. In the fifth column the 
capacity is given which the skull ought to have had by calculation, 
acronling to the length of skull, in comparison with that of tho 
wild rahbil No. 1 : in the sixth column th(! difference between the 
actual and calculated capacities, niid In tlio seventh tlio jiercrnlage 
of increase or decrease, are given. For instance, as tho wild rabbit 
No. 5 has a shorter and iighter body llmii the wild rabbit No. 1. we 
might liavo expected that its skull would have had Ic.ss capacity; 
the actual (uipacity, as expressed by tho wi-iglit of shot, is S75 
grains, which is 97 grains less than that of tlu' first ralibit. But 
conijmring tlieso two rabbits liy tlio longtli of tiuir skulls, we sea 
tliat in No. 1 tho skull is 3'15 inches in lengtli, ami in No, 3 2 00 
inches in length ; according to this ratio, the brain of No. 5 ought to 
havo had a capacity of 913 grains of shot, which is above tho actual 
capacity, but only by 38 grains. Or, to put the caao iu another way 
(as in column vir), tho' brain of this small rabbit. No. fi, for every 
100 grains of weight is only 4 per cent, too light,— that is. it ought, 
according to tlio standard rahliit No. l,to huvo been 4 per cent, 
heavier. I have taken the ralibit No. 1 as tho slaiidavil of compari- 
son hecause, of tho skulls having a full averago lengtii, tliia liiis 
tlio least capacity ; so that it is tho least favourablo to tho result 
which I wisli to show, namely, that tlie bruin in all ioiig-domcsti- 
catoil rabbits has decrensod in size, eillier actually, nr reliitividy to 
llio length of tho liend and body, in coinpiirison with tho brain of 
tho wild rahliit. Had I taken tlie Irisli rabbit, No. 3, as thc> stan- 
dard, tho following results would have bc-en souiowliiit more 
striking. 

Turning to tiio Table : the first four wild rahlnts Imvo skulls of 
tbc same length, and thoso differ but little' iu cu|iadty. Tho Sainlon 
rabbit (No. 4) is inlercsling, as, though now wild, it is known to lie 
descended from a domestiented breed, as is still shown liy its pecu- 
liar colouring and longiT body ; nevertheless the skull has recovered 
its normal length and full capacity. Tho next throe rabbits are 
wild, but of small size, and they all havo skulls with slightly les- 
sened capacities. The three Porto Santo feral rabbits (Nos. 8 to 10) 
offer a perplexing enso ; their bodies aro greatly reduced in size, os 
in» lesser degree aro their skulls In length and in actual capacity, 
in comparison with the skulls of wild English rabbits. But when 
we compsire the opacities of tho skull in the three Porto Santo 
tahbits, wo observe a surprising difference, which does not stand in 
any relation to tho slight difibrence in the length of their skulls, 
nor, as I believe, to any difference in the size of their bodies ; but I 
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ncfflrcted to wi itfli seimrfttoly tbi.'ir bortios. I can harcllr suppose 
tliat tbe medullary matter of the brain in thi'se three rabbits, livins 
under similar conditions, can differ as nmeli as is indicated by the 
proportional dillevcnce of enpacily in their skulls ; nor do I know 
wUether it is jtnssible that one brain may contaiii considerably more 
Iluid tlmn aiiotber. Hence ! can throw no lipht on this easi>. 

Leoking to the lower half of tbe Table, whii'b ffho'S tbe nieasnrc- 
ments of domestieated rabbits, we si'e that in all tbe capacity of tbe 
skull is less, but in wry various degrees, tlmn iiiigbt have been 
nulieipat.'d accordiuK to tbe length of their skulls, relatively to 
that of tiu' wild rabbit No. 1. In line 33 llie average' nieiisurcments 
of sewn large lop-eared ralibils are given.^ Now the question 
arisc's. has the average caparity of the skull in tiiesi' sr-vc'u largo 
rabbits increased as inueh as might have been exju'cted from their 
greatly increased size of body. We may endeavour to answer this 
question in two ways : in the upper half of the Table, we have 
measurements of the' skulls of six small wild rabbits (Nos. 5 to 101. 
and we find that on an average the skulls are in length 'IS of an 
inch shorter, and in caiiacity 91 grains less, than the average length 
and capacitv of the three first wild rabbits on the list. The seven 
large lop-eared rabbits, on an average, have skulls 4'11 inches in 
length, and 113C> grains in capacity ; so that these skulls have in- 
creased in length more than five times as much as the skulls of the 
six small wild rabbits have decreased in length ; hence we might 
have expected that the skulls of the large loi>cared rabbits would 
have increased in capacity five times as much ns tlu' skulls of tho 
six small mbljits have d.'ereased in rapacity ; anil this would have 
givi'ii an average inrrenseil capacity of 4311 grains, whilst th(' real 
average increase is only 1.1,) grains. Again, the large lop-eared 
rabbits have bo.lb's of nearly the same weight ami size as the etmi- 
raon bar.', but tbeir b.'ads are longi'i' : consequently, if tbe lop- 
cured rnlibits bad U'cn wild, it might have been exiiectod that their 
skulls would have had nearly the sarai' rapacity as that of tbe skull 
of the Imre. Hut this is far from lieiug the ease ; for the average 
capacity of the two hare skulls (Nos. 3:1, 34) is so much larger than 
the average capacity of the seven loiw'an-d skulls, that tho latter 
would have tn be inereasi'd 31 per cent, to come up to tbe standard 
of tbe bare.” 
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I liaTe previonslj’ reniBiked that, if vro liad possesst’d many do- 
mestic rabbits of the same average size with the wild mhbit. it 
would have been casv to compare the capacity of their skulls. 
Now the Himalayan, Moscow, and Angora rabbits (Nos, 11, 13. 13 
of Table) au: only a little largiT in body, and havi: skulls only a 
little longer, than the wild animal, and we see that the actual ca- 
pacity of their skulls is less than in the wild animal, and considera- 
bly less by calculation tcolunm 7). according to the dlBerence in the 
length of their skulls. The narrown<'S-s i>f the brain-case in these 
tlircc rabbits could Ih- plainly s.-en and proved by external measure- 
ment, The CTunchilla rabbit (No. 14) is a considerably larger ani- 
mal than the wihl rabbit, yet the ca]mcity of its skull only slightly 
exceeds that of the wild rabbit, Tbo Angora rabbit. No. 13, offers 
the most remarkable case ; this animal in its pure white colour and 
length of silky fur brars the stamp of long domesticity. It has a 
considerably longer hi-ad and IhkIv than the wild rahliif, hut thu 
actual capacity of its skull is less than that of even the little wild 
Porto Santo rabitits. By the standard of iliu length of skull the 
eapacitv (see column 7) is only half of what it oiiglit to have been ! 
I kcpt’this iuiliviihial animal alive, and it was not unhealthy nor 
idiotic. This case of the Angtira rabbit so ntticli surprised me, tiint 
I re]H,’ateil all the measurentents and fouud them correct. I have 
also compared the caiwicity of the skull of the Angora with that of 
the wild rabbit l>y other standards, namely, by the lengtii 'and 
wcigiit of the iKKly, and by the weight of the limh-honos ; but by 
all these standards the bmiii a|>|iears to 1 m- mtteli too small, tiiough 
in a K'ss degn-e when the standard of the limb-bones was useil ; 
anil this latter cirrunislaure may prolmbly 1 h* accounted for by tho 
Uinhs of this anciently ilonn-slicalinl breed having l>ecome miicli 
reduced in weight, from its long continued inactive life. Heiici' 1 
infer that in tlie Angora breed, which is said to differ from other 
breeds in beiug ciuieter and more social, the cnjiacity of the skull 
has really uiidergoue a remarkable amount of reduction. 

From the several facts above f?iven, — Datnclr, firstly, 
that the actual capacity of ihe skull in the Ilim.alayaii, 
Moscow, and Angora breeds, is less than in the wild 
rabbit, though they are in all their dimensions rather 
larger animals ; secondly, that the capacity of the skull 



t*lf 9T2 gmlDa; and accoriiing to Pr. gnini of shot, in«t«d of only (In llie 
CrLcp’i roUo of 19S to SIS, tbe skull of Urgett buH! is my table) 14oD grBlna. 
tbe hare ought to have conulsed 1682 
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of the large lop-eared rabbits has not been increased in 
nearly the same ratio as the capacity of the skull of 
the sinaller wild rabbits has been decreased; and third- 
ly, that the capacity of the skull in these same large loj)- 
eared rabbits is very inferior to that of the hare, an ani- 
mal of nearly the same size, — I conclude, notwithst.and- 
ing the remarkable differences in ca])acity in the skulls 
of the small P. Sauto rabhits, and likewise in the large 
lop-eared kinds, that in all long-domesticated rabbits the 
bi'ain has either by no moans increased it> due propor- 
tion willi tlie increased length of the liead and increased 
^ze of the body, or that it h.as aetnally decreased in 
size, relatively to what would have occurred had these 
animals lived in a state of nature. When we reinomhcr 
that rai)hits, from liaving been domesticated and closely 
confined during many generations, cannot have exerted 
their intellect, instincts, senses, and voluntary move- 
ments, cither in escaping from various dangers or in 
searching for food, we may conelndc that tlieir brains 
will have been feelfiy exercised, and oonse<juently Iiavo 
suffered in development. We thus see tliat the most im- 
portant and complicated org.an in tlie whole organization 
is subject to the law of decrease in size from disuse. 

Finally, let us sum up the more important modifica- 
tions which domestic rahluts have undergone, togcUicr 
with their causes as far tis we can obscurely see tlicm. 
By the supply of abundant and nutritious food, togetliov 
with little exercise, and by tbe continued selection of 
the heaviest individuals, the weight of the larger breeds 
has been more than doubled. The hones of the limbs 
have increased in weight (but the hind legs less than the 
front legs), iu due proportion with the increased weight 
of body; hut in length they have not increased in due 
proportion, and this may have been caused by the want 
of proper exercise. With the increased size of the body 
the third cervical vertebra lias assumed chai'acters jiroper 
to the fourth cervical ; and the eighth and uinth dorsal 
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vertebra? have similarly assumed characters proper to 
the tenth and posterior vertebra?. The skull the 
laro-er breeds has increased in length, but not in tUie 
prcTportion with the increased length of body; the brain 
has not duly increased in dimensions, or has even ac- 
tually decreased, and consequently the bony case for the 
brain has remained narrow, and by eorrclation has 
■ifl'ected the bones of the face and the entire length ot 
Ihe skull. The skull lias thus acquired its characteristic 
narrowness. From unknown causes the siipra-orbilal pro- 
cesses of the frontal bones and the free end of the malar 
hones have increased in breadth ; and in the larger breed j. 
the occipital foramen is generally much less deeply 
notched than in wild rabbits. Certain parts of the sea- 
pula and the terminal sternal bones have become highly 
rariablc in shape. The e.ars have been increased enormmis- 
Iv in leiin'tli and hreadlh through continued selection; 
their wei-ht, conioitied probably with the disuse of their 
muscles, has caused them to lop downwards; and this 
has affected the position and form of the bony auditory 
meatus; and this again, by correlation, the position in a 
slight degree of almost every bone in the upper piiit ot 
the skull, and even the position of the coudyles ot the 
lower jaw. 
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CHAPTER V. 

DOMESTIC PKJEONS. 

JLNUMEnATION AITD DESCItlPTION OF THK SE\'ERAL BKEEDB — IN- 
DIVIDUAL TAHIABIJATY — VAllIATIONS OF A BEMABKABLE NA- 
TDBE — OSTFA3L0O1CAL CHABACTEES : SKULL, LOWER JAW, NUM- 
BER OF VEHTEBEiE — COEBELATION OF GROWTU ; TONGUE WITH 
BEAE; eyelids and NOSTRILS with wattled skin — NUMBER 
OF WINO-FEATHERS, AND LENGTH OF WING — COLOUR AND DOWN 

— WEBBED AND FE-VTHF-RED FEET— ON THE EFFECTS OF DISUSE 

— LENGTH OF FEET IN CORRELATION WITH LENGTH OF BEAK — 
LENGTH OF STERNUM, SC.VTULA, -AND FERCULA — LENGTH OF 
WINOS — Snt-MARY ON THE POINTS OF DIFFERENCE IN THE 
SEVERAL BREEDS. 

I HAVE lx‘en Icil to study domestic pigeons with particu- 
lar care, because the evidence that all the domestic races 
liave descended from one known source is far clearer 
than with any other anciently doincBtientcd animal. 
Secondly, because many treatises in several languages, 
some of them old, have been weitten on tUc pigeon, so 
tliat we arc enabled to trace tlio history of several 
lirceds. And lastly, because, from causes ivlilch we oan 
partly understand, the amount of variation has been ex- 
traordinarily great. The details will often be tediously 
niiimtc ; but no one who really w.aiits to understand the 
progress of ebauge in domestic animals will regret this; 
and no one who has kept pigeons and has marked the 
groat difterence between tbe breeds and tlie truenesp willi 
wliieli most of them ])ro2>agalc their kind, will think this 
care siipei-fluous. Notwithstandiug the clear evidence 
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that all tlip breeds arc the descendants of a siii<;le species, 
T could not persuade mvself until some years had passed 
that the whole amount of difference between them had 
arisen since man first domesticated the wild rock-pigeon. 

I have kept alive all the most distinct Invcds, which I 
eonld iirncure in England or front the Continent ; and have 
in-cpared skeletons' of all. I have received skins from 
Persia, and a largo number from Imlia and other ([uarlers 
of the world.' Since my admission into two of the Lon- 
don ]iigcon-clubs. I have received the kindest assistance 
from many of the most eminent amateurs.’ 

The races of the Pigeon which can be distinguished, 
and which breed true, are very numerous. ISHI. Boitard 
and Corbie ’describe in detail 1-22 kinds; and Icouldadd 
several European kinds not known to tlieni. In India, 
judging from the skins sent me, there are many breeds 
unknown here ; ami Sir W. Elliot infoms me that a col- 
lection imported by an Indian merchant into Jladras 



' The Hon. e. Jlurriy h« sent me 
anme yery yaluable Ri>cclTneDf fr^m Per- 
ftla; and n.U. Confql, Mr. Keiih Ab- 
boU, has giyeb me Information on the 
jilpeone of lh» snnie eotmlry. I am 
deeply Indetited lo Sir Walter Elliot for 
an immenae collection of akina from 
Maclva", nltlimufb loforinall''b regard- 
ins Ibem. Mr. Illylh bat freely eom- 
munlcaled to me bU alorca of knowledne 
on till) and all other reble<l iuhjerli. 
The ttAiah Sir Jamet Brooke rent mo 
epeclmenft from Borneo, at bat U.>f. 
Coniiil, Mr. Sirlnboe, from Amoy In 
Cblna, and Br. Panlcll from Ibe wett 
coatt of Africa. 

» Mr. ft. r. Brent, well known for lila 
yarlout conlribuliona to poultry tUera* 
lure, haa aldeil me In every way durlny 
acveral yearn : to has Mr. Teyetmeier, 
with unwearied kindnett. Tbit latter 
pentlemof, who ia well known for hia 
worka on poultry, and who haa laryely 
bred piyeona, has lookedorer tbia and 
tbe following chapiera Sir. Buit for- 



merly showed me bia unriyalled colleo- 
lion i>f Poutera, and gave me apcclmcna. 

I had acceaa to Sfr. tVleldns'a collection, 
which contained a grealerataortmcnl of 
many Vinda than could anywhere cite 
br trrni and hr hat alwaya idileil me 
with apecltnent and Information given 
InlhefrerM manner. Mr. Haynes and 
Mr. Corker have glyrn me a[ieelinen» of 
their macnlflcent Carrier*. ToMr.IIar 
rison Weir lam llkcwlae Indebted, Nnr 
mutt I by any means pa«i over Ibe ai- 
titlanee received from Mr. J. M. Union, 
Sfr. Baker. Mr. Ertna. anil Mr. J, Bally, 
jun., of siount tlroel— to the latter gen- 
tlemen I have been indebted for some 
valuable ei-eclmena To all Iheso gen- 
tlemen I begpermlsslon to relurn my 
ilneere and cordial thank*. 

* ' Lea Pigeona de Volldre et de Co- 
loiubier,’ Pari*. 1*5*. During forty-llTe 
year* Ibe lole oeeupatlon of M. Curhld 
waa the care of the pigeons belonging 
to the Ducheis of Berry. 
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from Cairo ami Constantinople included several kinds 
unknown in India. I have no doubt that there exist 
considerably above 150 kinds which breed true and have 
been separately named. But of these the far greater 
number difl'er from each other only in unim])ortaut cha- 
r.acter.s. Such differences will be here entirely passed 
over, and I shall confine myself to tlie more important 
points of structure. That many important diftercncca 
exist we shall presently sec. I liave looked through the 
magnificent collection of the Columbida* in the British 
Muscittn, and, with the exception of a few forms (such as 
the Didunculus, Cahenas, Gour.i, Ac.), I do not liesitato 
to afllriu that some domestic races of the rock-pigeon 
differ fully as much from each other in external charac- 
ters as do the most distinct natural genera. We may 
look in vain through the 288 known species ‘ fur a beak 
80 small and conical as that of the short-faced tumbler; 
for one so broad and short as that of the barb; for one 
so long, straight, and narrow, with its ciionnou.s wattles, 
as th.at of the English carrier; for an oxp.andcd upraised 
tail like that of the fantail ; or for an <c5<>phagiis like that 
of the pouter. I do not fi>r .a moment jiretend that the 
domestic races ditler from each other in their whole or- 
ganisation as much as the more distinct natural genera. 
I refer only to external characters, on which, however, 
it must be confessed that most genera of birds have been 
founded. When, in a future chapter, we disensstbe prin- 
ciple of selection as followed by man, ave shall clearly 
sec why the differences between the domestic races are 
alttiost always confined to external, or at least to extei'- 
nally visible, characters. 

Owing to the amount .and gradations of difference be- 
tween the several breeds, I h.ave found it indispensable in 
the following classification to rank them under Groups, 



* ‘Coup d’Otil sur rortre dw Pi- ri»,lSW. Tills Mtlior mikes 2S8 spe- 
geoDS.' par Prince C. L. Bonipirte, Pa- cies. caaked under S5 genera. 
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Races, ami SuWaces; to Tvl^ich varieties ami sub-varie- 
ties, all strictly inlieritin" their’proper cUaractei-s, must 
often be aiUle'l. Even with the indiviiluals of the same 
sub-variety, when long kej)t by diflorent fanciers, differ- 
ent strains can sometimes be recognised. There can be 
no doubt tliat, if well-characterized forms of the several 
Races had becir found wild, all would have been ranko.l 
as distinct species, and several of them would certainly 
have been placed bv ornithologists in distinct genera. A 
good classification of the various domestic breeds is ex- 
tremely dirticnlt, owing to the maimer in wliioli many of 
the forms graduate into each other ; but it is curious how 
ex.actly the same difiiculties are encountered, and the 
same rules have to be followed, as in the classification of 
any natural but difficult group of organic beings. An 
“ artificial classification ’’ might be followed which would 
present fewer ditficnltics than a "natural classification 
but then it would internipt many plain affinities. Ex- 
treme forms can readily be defined ; but intermediate 
and troublesome forms often destroy our definitions. 
Forms which may be called “ aberrant’’ must sometimes 
be included within groups to which they do not accurate- 
ly belong. Oiaractci-s of all kinds must be used; but as 
withbirds in a state of nature, those aft’orded by the beak 
are the best and most readily appreciated. It is not pos- 
sible to weigh the importance of all the characters which 
have to be used so ns to make the groups and sub-groups 
of ciiual value. Lastly, a group may contain only one 
race, and another and less distinctly defined group may 
contain several races and sub-races, and in this case it is 
difficult, as in the classification of natural species, to avoid 
jdaeiug too high a value on characters which are common 
to a large number of forms. 

In !iiy measurements I have never trusted to the eye ; 
and w'heu speaking of a part being large or small, I 
always refer to the wild rock-pigeon (Columba Hvia) 
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as the standard of comparison. The nioasiirements are 
given in deciinalsof an inch.* 

I will now give n brief description of all the ^trincipal 
breeds. The following diagram ni.ay aid the reader iik 
learning tlicir names and seeing their affinities. The 
rock-pigcnn, or Cotumha Ueia (including under this name 
two or three closely allied sub-species or geographical 
races, hereafter to be described), may be confidently 
viewed, as we shall sec in the next chaiiter, as the corn, 
mon p.areui-form. The names in italics on the right-hand 
side of the table show us the most distinct breeds, or those 
which have rmdergono the greatest amount of modifica- 
tion. The lengths of the dotted lines rudely represent 
the degree of distinctness of each breed from the parent- 
stock, and the names placed nnder each other in the col- 
umns show the more or less closely connecting links. The 
distances of the dotted lines from each other approximate- 
ly represent the amount of difference between the seve- 
ral breeds. 







r,.(l._trnfrth IVom eni) or mWIUIc too (wIlUoul cl*it) lo end ofllMn .. 3 7T 

" U'liftb from (Ddor middle UK to end at bln<Uoe(»ilIioutcl*ira).. .. S-Od 
WeltWlil^OUDCM. 
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* drawing woj made from a dead 
bird, The ela fyUowlDg figorcs were 
drawn with great care b}- Mr. I.ntc Well* 
from lielDg birds eeleeted by ilr, Tegtl- 



eneirr. It may be conQdently asserted 
that Ibe eboracteri of the six breeds 
which have been figured are not in the 
least exaggerated. 
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Bove-eot pigeon. 

SimUow. 

Spot. 

^ Nun. 

Englieh. FrUHack. 

Laugher. 

,® - — Trumpeter. 






a 

9 
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ri(U K— Enfillih PoaiCT. 

tSlsnil- I. 

This pronp inclmli-s n single race, that of the Pouters. 
K the most strongly marked sub-race be taken, namely, 
the Improved English Pouter, this is perhaps tlio most 
distinct of all domesticated pigeons. 
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Race I. — Footer PrcEOif.s. (Kropf-taubcii, German. 

Grosses-govgos, or boulaiis, French.) 

CEiophatpia of great site, hardy separated from the 
crop, often inflated. Body and leys elongated. Beak of 
moderate dimensions. 

dul-raec I. Tlio imjirnvcd Enalish Poiitfr, when its crop is fully 

inflated, preBcnts n truly astoninhing nppeamneo. Tho Labit of 
sliglitly Inflating tho croj) iscoinmnu to all ilomostic ])igonDS, but ia 
carried to an oxtromo in tho Pouter. Tho crop dots not difl'er, ex- 
cept ia sixe, from that of ot her pigeons ; hut is less plainly si-parated 
by an obliipuj cnnstniction front tho ceaophagus. Tiio diameder of 
the upper part of the cPBopliagua is immense, even close up to the 
liead. The beak in one liird which I iKjBseesed wna almost coni- 
plotely hnried when tho msophagus was fully expanded. Tlie ninlcts, 
especially when excited, pout more than tho females, and they glory 
in exercising this jiovcr. If a bird will not, to UBothotechiiiciil ox- 
prcKsion, " play," tho fancier, as I have witnessod, l>y taking tho heak 
into his moutli, lilowa him uji like a balloon; and the bird, thi'n 
puffed ui> with wind and pride, sTnits about, retaining his roagnlli- 
cent sixe as long as he can. Pouters often lalto flight with their crops 
inflated : and after one of my birds liad swallowtd a good meal of 
peas and walt'r, os htt flow up in order to disgorgo them and thus 
feed Ids nearly fledged young, I liave heard the jicas rattling in his 
inflated crop-as if in a. bladder. When flying they ufti*n strike tho 
backs of their wings together, .and tlius inaki- a clapping noise. 

Pouters stand remarkably upright, and their hodic.-s are thin and 
elongati'd. In connexion with this form of body, tho ribs are gene- 
rally broader and the vertoliraiinoro numerous than in other breeds. 
From their manner of standing their logs appear longer than they 
really are, though in i>roportion with those of C. livia, the legs and 
feet are actually longer. The wings appear much elongutod, hut by 
measurement, in relation to the length of body, tliis is not the case. 
Tiio beak likewise appears longer, hut it is in fact a little shorter 
(about '03 of an inch'), proportionally with the sixe of the body, and 
relatively to the iwak of the rock-pigeon. Tho Pouter, though not 
bulky, ia a largo bird ; I measured one which was 34J inches from 
tip to tip of tnng, and 19 inches from tip of beak to end of tail. Ip 
a wild rock-pigeon from the Shetland Islands the same measurements 
gave only 28i and 14|, There arc many sub-varieties of the Pouter 
of difl'erent colours, but these I pass over. 



The Complete Work of Charles Darwin Onll 



172 D05TE5TIC PIGEOXS. Chi?. V. 

Sub-Toee II. Butch Poirffr.— TliU seems to be tbe parent-form 
of OUT improved English Pouters. I kept a pmr, but I suspect that 
thej- were not pure birds. They are smaller tlinn English Pouters, 
and less well developed in nil their characters, Nuumeister’ says 
that the bangs are crossed over the tail, and do not reach to its cx- 
tremltv. 

Sub-raet III The talc Punter.— I know this hre.-d only from 
description.* It aoprooches in general form the Dutch Pouter, hut 
the inflated cesophagus assumes a spherical form, as if the pigt-on 
liad Btvallow.tl a large orange, which had stuck cltise under the 
beak. This inflated ball is r.-presentod as rising to a level witli the 
crown of the head. Th<i middle toe alone is feathered. A variety 
of this sub-race, called the claquant, is dcscrilK'd by MM. Boitnrd 
and Corhiii : it pouts but little, and is characterised by the habit of 
violently hitting its wings together over its back, — a habit which 
the English Pouter has in a slight degree. 

Sub-raet IV. C<mmon Grrman Pouter.— 1 know this bird only 
from the figures and description given by ibe accurate Senmeister, 
one of the few writers on pigeons who, as I hare found, may be al- 
ways trusted. This sub-race seems consideraljjy different. The up- 
per part of the trsophagns is much less distended. The bird stands 
less upright. The feet are not feathered, and the legs and beak are 
shorter, In these respects there is an approach in form to the com- 
mon rock-pigeon. The tail-feathers >re very long, yet the tips of 
the closed wings esetend beyond the end of the tail ; and the length 
of the wings, from tip to tip, and of the body, is greater than in the 
English Pouter. 

Geoi p it. 

Tills group inoUiiles three Ilaces, nainelj', Carriers, 
Kunts, ami Barbs, which are manifestly allied to each 
other. Indeed, certain carriers and runts pass into each 
other by such in&piisible gradations that an arbitrary line 
has to be drawn between them. Carriers also graduate 
through foreign breeds into the rock-pigeon. Tet, if well- 
characterked Carriers aud Barbs (see figs. 10 and 20) had 
existed as wild species, no ornithologist would have jilaced 
them in the same genus with each other or with the rock- 



’ ' Daa Ganie der Taabeniocht W«l- ' Bollard and Corbif, ‘ Les Pigeons,’ 
mar, I88T, pL 11 and 1*. tc„ 177, pi. 6. 
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pigeon. Tliis group mny, as a general rule, be recognised 
by the beak being long, with the skin over the nostrils 
swollen and often carunoulatcd or wattled, and with that 
abound the eyes bai-c and likewise carunculated. Tlie 
mouth is veiy wide, and the feet are lai'gc. Xoverthelcss 
the Barb, wliieh must be classed in this saitic group, has a 
very short beak, and some runts have very little bare skin 
round tlioir eyes. 



IIaoe II. — Caiuiiehs. (TUi-kisehe Taube : Pigeons Turcs : 
Dragons.) 

Beak elonguted, narrow, pointed; ojes surrounded by 
much naked, yeneraUy caruncidated skin; neck and body 
elongated. 

Sub-race T The English Garrier . — TMs Is a fine bird; of large 
size, close featketed, generally dark-coloured, with an elongated 
neck. The beak is attenuated and of wonderful length; in one 
specimen it was 1'4 inch in length from the feathered base to the 
tip ; therefore nearly twice as long as that of the rock-pigeon, wMeli 
measured only '77. Wliencver I compare proportionally any part in 
the carrier and rook-pigeon, I take the length of the body from tho 
base of the beak to the end of the tail as the standard of compari- 
son ; and according to this sf.andnrd. tho beak in one Carrier was 
nearly half an inch longer than in tho rock-jiigcon. Tho ujipi'r 
mandible is often slightly arched. The tongue is very long. Tho 
development of tlio carunculateil skin or wattle round the eyes, over 
the nostrils, aiul on tho lower mandible is prodigious. The eyelids, 
measured longitudinally, were in some ei>nctaioue exactly twice as 
long as in tho rock-pigeon. The extornal nrlfioo or furrow of tlin 
nostrils was also twice as long. Tho open mouth in its widest part 
was in one case '7fj of an inch in width, whereas in tlio rock-pigeon 
it is only about ’4 of an inch. This great width of mouth is shown 
in tho skeleton by tho refloxed odges of tbn ramus of the low('r jaw. 
The liead is flat on tho summit and narrow between tho orbits. Tho 
feet aro largo nnd coarse ; tho length, as measured from end of hind 
toe to end of middle toe (vrithoul the claws), was in two specimens 
3 0 inches ; nnd this, proportionally witli tho rock-pigeon, is an ex- 
cess of nearly a iiiiarter of an inch. One very fine Carrier measured 
311 inches from tip to tip of 'wing. Birds of tills sub-race are too 
valuable to be flown as caxriers. 
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the nrwtrilH. anil none on the Iow.t ninn<lihIo, Sir W. Elliot sent 
me from Mftdms u l}B^^lad Carrier (s.imetimes ^•«ll('d klinailesil, the 
name of wliieh shows its Tersian origin : it would Iv eonsidered 



Suh-ratt !L Drogom: P<nutn Cnrrifrt . — Tlie Eoglish Pratton 
differs fn>m the impnived English Carrier in being smaller in all 
its dimenaionB, and in haring leas wattle round the eyes and over 
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here a very poor Profton ; tlie body waa of the size of llio roek- 
jiigpon, with the iK-ak a little longer, namely, 1 inch from the tip to 
the feathered base. The skin round the eyes was only slightly 
wattled, whilst tlint ovi'r the nostrils was fairly wattled. The Hon. 
C. Murray, also, sent me two Carriers direet from Persia ; these had 
nearly the same eUaracter as the Mailras bird, being als>ut as largo 
as the ruck-i>igeon, but thu beak in one specinnut was as much ns 
1 15 ia length; the skin over the iiwtrils was only nioderat<dy, and 
that round the eyes scnrci-ly iit all wnttied. 

fultmee III. of iVcMmcwtcr (Pavdotton or 

Hockor-Taubenl. — I owe to the kindm-ss of Mr. Bally, jun., iv dead 
specimen of this singular bn-eil imported from Uermany. It is 
certainly allied to the Runts; nevertheless, from its close affinity 
with Carriers, it will be convenient here to describe it. The beak 
is long, and is hooked or Imwed downwards in a highly remarkable 
manner, as will lie sivn in the woodcut to be hereafter given when 
I treat of tlic skeleton. The eyes are snrroundel by a wide space 
of bright red skin, which, as well os that over the nostrils, is moile- 
rntely w.attled. The breast-bone is remarkably protuberant, being 
abruptly bowed outwaT(L=. The feet and tarsi are of great length, 
larger than in first-rate English Carriers. The whole bird is of 
large size, but in proportion to the aze of the body the feathers of 
the wing and tail are short ; a wild-rock pigeon of considerably less 
size, had tail-feathera 4 6 inches in length, whereas in the large 
Bugadotten these feathers were scarcely over 41 inches in length. 
Biolel ’ remarks that it is a very silent bird. 

Siib-rni'e IV. BoKtornh Coi'iier . — Two specimens were simt me 
by Sir W. Elliot fnim Madra-s, one in spirits and the other skinneil. 
The naino shows its Persian origin. It is imieh valued in India, 
and is considin'i-d ns a distinct briisl from the Bngd#d Carrier, 
whicli forms iny second sulirao*. At first I siisihtIisI that these 
two sub-races inigltt hnve liei-ii rcs-cntly formcil by crossi-s witli 
mbi'r bn-ccls. thougli the estimation in which they are liehl renders 
this im|iriilinlile ; but in a Persian treatisi-.’* IsOievisl to have been 
written alKint 100 years ago. the Bagdad and Biissorah breeds are 
descrilK'd as distinct. The Bussorali Carrier is of ulmut the same 
size with the wild rock-pigeon. The shais- of the licak, with some 
littlo carunculated akin over the nostrils,— the much elongaieil 
lyelida, — the broad inrmtb measured internally, — tbe narrow bend, — 
the feet jirojiortionally a little longer than in the rock-pigeon, — and 



Me 



□fSlr W, Elliot 
lu treatise. 
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the ffoneral uppoarance, all phow that this bird is an undouhted 
Carrier : yet in one specimen the boalt wa-s r>f exactly the same 
Icofjth as' in the rock piRfon. In the other specimen the heok (as 
well as the opening of the nostrils) was only u xery little longer, 
viz. hy Ofl of an inch. Although there was a considerable simce of 
hare and slightly carunculated skin Mund the eyes, that over tho 
nostrils was only in a slight degree rugom*. Sir W. Elliot informs 
iiie that in the living hinl the eye wems reniarkahly larg<< and 
)io>nuiu'nt, and the same fact is noticed in the Persian treatise ; but 
the bony orbit is Itarely larger than that in the rock-pigeon. 

Amoiigal the several breeds sent to me from Madras hy Sir W, 
Elliot there is a pair of the Knia Par. Wack birds with the beak 
slightly elongated, with the skin over the nostrils mher full, and 
with a little nakf'd skin round the eyes. This breed seems tnoro 
clo8<dy allied to the farrier than to any other breed, being nearly 
intermediate lietween the Bussorah Carrier and the na-k-pigeon. 

The names applied in different parts of Europe and in India to 
the several kinds of Carriere all x>oint to Persia or the surrounding 
countries as the source of this Race. And it deserves especial notice 
that, even if we neglect the Kala Par as of doubtful origin, we get 
a series broken by very small steps, from the rock-pigeon, through 
the Bussorah, which sometimes has a beak not at all longer than 
that of the rock-pigeon and with the naked skin round the eyes and 
over the nostrils very slightly swollen and carunculated, through 
the Bagdad suVrace and Dragons, to our improved English Carriers, 
which prcse'nt so marvellous a diffeivnco from the rock-jiigeon or 
Coimiiba liciu. 

IvAOE IIT. — I’rxTS. (Sc.amloroons : T)ic FIorentincr-T.'uibp 

ami I Iliikel-Tauhe of Xciimi'istcr : Pigeon Bagadais, 

Pigeon lloniain.) 

lirtdc Ivti'l, mafisive ; ho<hj of f/re'il kIzc. 

Inextricable confusion reigns in the elassification, afhiiilies, and 
naming of Bunts. Sevend rharacti-rs which nrv generally pretty 
constant in other pigeons, siu-li ns the length of the wings, tail, 
li'gs, and neck, ami the amount of nnki-d skin round the eyes, are 
excessively variable in Bunts. \^Tleu the naked skin over the 
nostrils and nmntl the eyi-s is ctmsidi-rahly developcHl aud wattled, 
and when the siz(‘ of iHsly is not very gi\-at. Bunts graduate in so 
insensible a tnannr-r into Curriers, that the distinction is quite arbi- 
trary. Tills fact is likewisi- shown by the names given to litem in 
different ]mrts of Eun>ia‘. Nevcrtlielcss, taking tlie most distinct 
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forms, at least five sub-races (sorao of tliem including wcll-marlvt’d 
varieties) can be distinguishi'd, whicli differ in sucb important points 
of Btructuro, tliat they would be cuuaidered as good species in a state 



Hinkei-Taube of Nrnimcister). — Biriis of this sub-race, of wbicli I 
kept one alive and liavo since soon two otliers, differ from tbo Baga- 
dotten of Neumcister only in not having tbo Inmlt nearly so much 
curved downwnnls, and in tUo naked skin round the eyes and over 
the nostrils bring iiardiy at all wattled. Nevertheless I have felt 
myself compelled to place the liiigailotten in Race II., or that of the 
Carriere, and the pn'sent hint in Race III., or that of the Runts, 
Tho Seanderrxm has a v<tv sliort, narrow, and elevatiKl tail ; wings 
extremely aliurt, so that the lirst primary featliers were not longer 
than those of a small tumbler jiigeon ! Neck long, much huwed ; 
breast-bone prominent. Ilealt long, la'iug 115 inch from tip to 
feathered base ; vertically thick ; slightly curveil downwards. Tho 
skin over tlio nostrils swollen, not wattled ; Jiakod skin round tho 
eyi‘8, broail, slightly carunculated. Legs long , feet very largo. 
Skin of neck bright red, often showing a naked medial lino, witli a 
naked rod patch at tlie distant end of tlio radius of the? wing. My 
))ird, as measms'il I'roni lh(‘ l>ano of tho beak to the root of ilir? tail, 
was fully 2 inches longer tlian tho rock-pigeon ; yet Ihu tall itself 
was only four inclu's in lengtir, wliereas in llie rnc-k-pigeem, which 
is a mucli smaliiT bird, tha tail is 4j inches iu li'ngtii. 

The Hinkel or Florentiner-Tauboof Neumeisti'r (Table XIII., fig. 
I) agrees with tho above dcHcription in all the sperilied characters 
(li.r tho beak is not mentioned), except that Nennieister expressly 
says that the ni'ck is short, wlien’as in niy Seandemon it was ri>- 
niarkably long ami bowed ; bo that the Hinkel forms a well-marked 
variety, 

Hiih-racr II. Pigeon Cyjnc mid Pigeon Dngndais of Boitnrd nnd, 
Cio'We (Scanderoim of French writers).— I ke|)t two of tlicse birds 
alive, imported from Fraiuxe Tliey diffi'red from tlo" first sub-race 
nr true Scanderooa in the mucli greater length of the wing and tail, 
in the beak not being so long, atid in the akin about the? head being 
more carunculated. The skin of tin? neck is red ; but tho naked 
patekes on tlie wings are absent. One of my liirds measured 
inches fmoi liii to tip of wing. By taking the length of the body as 
tho atandaril of comparison, the two wings were no leas than 5 
inches longer than llioso of tho rock-pigeon ! The tail was inches 
in length, and flicrefore inches longer tlian tiiat of tlio Scande- 
roon,— a bird of nearly the same size. Tin- lienk is longer, tliickor, 
and broader tlian in the rock-pigeon, proportionally with the size 
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of body. Tlie fyelids, noBti'ilB, and internal Rape of month aro nil 
proportinnally very larffe.aB in Carriers. The foot, from the end of 
the mitldle to end of liind too, -wns aetually 2'85 inches in length, 
wliich if! an oscesR of '32 of an incli over tho foot of the rock-pigeon, 
relatively to tho Hiao of the two hinls. 

S'lb-ruM III. and Roman I am not Burn that I 

nra right in planing tlieso Runts in a dialiuct stih-rnco ; yot, if 've 
take well-charantnrizi'd birds, tlicro nun be no doubt of tho propriety 
of the separation. Tliey aro heavy, tnassive birds, with shorter 
necks, legs, ami beaks than in tho foregoing rancs. Tluf skin over 
till! nostrils is swollen, but not narunculateil ; the naked skin round 
tliR eyes is not very widn, ami only slightly cnrimculated ; and I 
have fn-en a fine scwralled Spanish Rout with hurdiy any naked skin 
round the eyes. Of tbo two varieties to bo seen in England, one, 
which is the rarer, has very long wings and tail, and agrees pretty 
chosely with the last sub-race ; tho other, with siiorter wings and 
tail, is apparently the Pigeon Romain ordinaire of Boitard and 
Corbie. These Riuits are apt to tremble like Fantails. They are 
bad flyers. A few years ago Mr. Gulliver" exhibited a Rant which 
weighed 1 lb. 14 oz. ; and, as I am informed by Mr. Tegetmeier, 
two Runts from the south of France were lately exhibited at tho 
Crystal Palace, each of which weighed 3 Ihs. 3J oz. A very fine 
rock-pigeon from the Shetland Islands weighed only 14J oz. 

Siib-race IV. T’lvn/o of Aldromndi (Leghorn Runt ?V— In Aldro- 
vancU's work published in IflOO there is a coarse woodcut of a great 
Italian pigeon, with au elevated tail, short legs, massive lx)dy, and 
with the'lieak short and thick. I had imagined fliat this latter 
character, so nlfuonnal in tiie group, was merely a falsi' representa- 
tion fniiu bad drawing; but Moore, in his work pul'liBlied in 
says that he possessed a Leghorn Rtmt of wliicli " the lieak was 
very sliort for so largo a liird.'' In other respects Moore's bird re- 
Ri'iubhii the first sub.race of Wcnndrroon. for it had a long bowed 
neck, long legs, short beak, and elevated tall, and not lAurh wattle 
about till' head, So that Aldrovaudi’s ami Moure's birds must liivvo 
fonneil distinct varieties, both of which seeiutobe now extinct in 
Europe. Sir W. Elliot, however, informs me that hu has seen in 
Madnis a short-henked Runt hnported from Cairo. 

Buh-roce V. Mnmsea {ndonicd Pigeon) o/J/infws.— Skins of theso 
handsonm cheiiuered birds were sent me from Mailrns by Sir W. 
Elliot. They are ralher larger than the largest rock-pigeon, with 
longer and inoro inaTwive beaks. Tho skin over the nostrils is 
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mtlier full and Teiy canmeolated, and they have some 

naked ekin round the eyes ; leet large. This breed is intermediate 
between the rock-pigeon and a very ]>oor variety of Runt or Car- 

Krom these aeveml descriptions we see liiat with Rants, as with 
Carriers, we have a fine gradation from the rock-pigeon (with the 
Tronfo diverging as a distinct branch) to our largest and moat mas- 
sive Runts. But the chain of alDnith-s, and many points of reaem- 
blance, between Runts and Carriers, make mo believe tliat these 
two races have not descench>d by indopendent lines from the rock- 
])igeon, but from some common parent, as represented in the Talih?. 
whieli had alri’ady arcpiired a moderately long beak, with slightly 
swollen skin over the noatrils, anil with some slightly carunculatwl 
naked skin round the eyes. 

Rape IV. — Barbs. (In<liscln;-Trtulie : Pigeons Polonais.) 

Dcik xhoi'l, briiit<7, deep ; naked skin roimd the eyes, 
hroii'l and canineidnted ; skin over nostrils slhjhtlij 
swollen. 

Misled by the estrannlinary ahorlnesa and form of the beak, I did 
not at first perceive the near atlinity of this Race to that of ('arriera 
until the fact was (lointed out to me by Mr. Bruit. Subseciueutly, 
after esamining tlie Buasorah Carrier. I saw tliat no vi-ry greut 
amount of modification would lie nviuisite to convert it into a Barb. 
This vir‘w of the affinity of Barlis to Carriers is supported by the 
analogical difference lietwis'n the short and long-heaked Runts ; 
anil still more strongly by the fact that young Barbs and Dragons, 
within 24 hours after lanug hatched, r?semhli> each other more 
closely than do young pigeons of other and equally distinct breeds. 
At this early age, the length of bi>ak. the swollen skin over the ra- 
tliiT ri[K'n nostrils, the gajie of the mouth, and the size of tlu? feet, 
are the same in b>>th ; although these jiarts afterwards iK’come 
widely different. Wc thus see that embryology (as the comparison 
of very young animals may perhaps be called) comes into play in 
the classification of domestic varieties, as with species in a statu of 

Fanciers, with some truth, compare the head and beak of the 
Barb to that of a bullfinch. The Barb, if founil in a stati' of nature, 
would certainly have been placed In a new genua formed for its re- 
ception. The body is a little larger than that of the rock-pigeon, 
but the beak is more than 2 of an inch eJiorter ; although shorter. 
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it is both vertically and horizontally thicker. From the outward 
dexure of the rami of the lower jaw. the mouth intemally ia very 
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broad, in the proportion of -0 to '4 to tliat of tli" rnck-piffenn. The 
whole head is broad. The skin over tlie nostrils is swollen, but not 
earimciilated, eirept slifilitly in first-rate birds wli<-n old ; whilst the 
naked skin round the eye is broad and much rarunculated. It is 
snmetiriii-a so much develoiKal, that a Itird belonfring to Mr. Harri- 
son Weir could hanlly seu to pick up fiK>d from the (rroiuid. TIih 
eyelids in one specimen were nearly twice os long as those I'f the 
rock-pigeon. Tlie feet are coarse atui sirong, but pro|'ortionally 
rather shorter than in tlu* tock-i>igi-«n. The plumage is generally 
liark and uniform. Barl>s, in sliort. may be caltod sliort-licaked Car- 
riers, Ix'aring the same relation to Carriers that the Tronfoof Aldro- 
vandi does to tin- comiiiou Bunt. 

Group III. 

This group is arti6cial, and indmies a lieterogencous 
collection of distinct forms. It may be defined by the 
beak in ■well-cbaraeterised specimetis of the several races, 
being shorter than in the rock-pigeon, and by the skin 
round the eyes not behig tnueb developed. 

Race Y. — Fastails. 

Sub-race I. Eiiropeiin FaninUt (Pfauen-Taube ; Trembleurs). Tail 
eipnnfled. directed upmirde, formed of many feathere; oil-gland 
aborted ; body and beak rather thort. 

The nnrroal number of tail-feathers in the genus Columha is 13 ; 
but Fantails have frr)ra only 13 (as ho.s boon asserted) up to, ac- 
cording to MM. Boitard and Corbie, 43. I havo counted in one of 
my own liinis 311, and at Calcutta Mr. BlyiU” has counted in an im- 
perfect tail 34 feathers. In Madras, ns I am informed by Sir W. 
Elliot, 33 is the standanl mmilx-r; but in England number is much 
less valued than the iwsition and expansion of the tail. The feath- 
ers are arranged in an irregular double row ; their is-rmanent cx- 
]iansion, like a fan, and thiir ujiward direclion, are more reumrkahlo 
characters than their increased number. The tail is capable of the 
same movements as in other pigeons, and ran be deprcssisl so as to 
sweep tlie gniund. It arises from a more expanded basis than in 
other pigeons ; and in three skeletons there were one or two extra 
coccygeal vertebrte. I have examined many sjiecimens of vnrioua 
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coluuTB from ditli'i'out counlrieB, buiI tlipre was no trace of tlie oil- 
tliis in a caiious casi.- of alnirtiou,'^ The nock is t hin and 



13 Tills glaail ccriiTB in iun>t birOs ; ISJn, p. slates that it i? atiscal in twn 

but NitJsch tin Ilia ■ PieryloBniphle,’ 5|ii!cic5 of Culumlia, in several fpscies of 
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linwi^il liarkwanls. Tho lironst is broad and protuberant. Tlio fi'ot 
are amall. The earrin(to of tlio bird is very different from tlmt of 
other pigeons; in good birds tlio lieial touches tlie tail-featliers, 
whieli ronsequonlly c)ft(-n b(‘Ponip crninpk'd. They habitually Irein- 
blo much ; and their necks hav(> im extraordinary, npimrently con- 
vulsive, baekwanl and forwanl movement. Unod birds walk in a 
singular manner, as if flu-ir amall fi-ot were stiff. Otving to their 
largo tails, they fly batlly on a windy day. The lUirk-col'nired vari- 
eties uro genonilly larger than white Fantnils. 

Although between tlio best and common Fantnils, now existing 
in EnglnitJ, there is a vast diffbrenee in tlu' position ami size of tliH 
tail, in the carriage of tho head and neck, in the convulsive move- 
ments of tho neck, in the manner of walking, and in the lireadth 
of tho breast, the diffenmces so graduate away, that it is imiinssi- 
ble to make more than one sub-race. Moore, however, an excellent 
old authority,” says, that in 1735 there were two sorts of broad- 
tniled shakers (t.c. fantaila), “ one having a neck much longer and 
more slender than the other and I am informed by Mr. B. P. Brent 
that there is an existing German Fantail with a thicker and shorter 
beak. 

SulM-nce II. Jam Fnntail. — 5fr, Swinlioo sent me from Amoy, in 
China, the.akin of a Fantail belonging to a breed known to have 
been imported from .lava. It was coloured in a peculiar maunr-r, 
unlike any European Fantail, and, for a fantail, had a remarkably 
sboi-t beak. Athougli a good bird of the kind, it bad only 1-t tail- 
feathers ; but Mr. Swinhoe has counted in other birds of this breed 
from 18 to 24 tail-feathers, Fi’om a rough sketch sent to me. it is 
evident tlmt the tail is not so much expanded or so much upraised 
as ill even serond-rato European Fnntails. Tlio binl slmki-s its neck 
like our Faiilails, It liml u wcdl developed oil-gbinil, Fantnils 
wprc^ known in Iinlin, iis we shall hereafter see, hefore tin* yi'iir 
1000 ; and wo may suspect tlmt in tho Java Fantail wo Bim tho 
breed in its earlier and less iiiipvoved condition. 
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n-Tanbe: Pigeons 



Pace YI.— Tprbit axd Owx. (Mbv. 

a cravate.) 

mvcrgml along the front of the neck and 
ireast; beak i;r,, chart, ,;rlieallg rather thick; mopha. 
I/m soineu'/utf cnlnnjed. 

Turliits and Owls diffi-r from eacli otber slifrbtlj- in tbe sliapo of 
,l,e w: 1„ «... r.r«o. Wins n ™. ..J in ii» cuw.™ o, tie 
bMik bnl. tliey may ha Uero ronronicntly proupc-d together. 1 lies.' 
nn-tt'v liirdB some of wliirli are very BDiall. eaii lie reeopiised at 
once’bv tUe’feailuTs irrosularly diverfrinp. like a fnll, abmp the 
front of tlie neck, in tUe same maimer. but in » less deproe, ns alonp 
the back of the nock in the .tacobin. This bird has the remarkable 
habit of continually and momentarily mflatmp of 

the n^sophasus. which causes a movement m the frill ^MIen tho 
msoiihacus of a dea.l bird was inflati-d, it was sr^en to bo larger 
than in other breeds, and not so distinctly separated 
The Pouter inllates both its true crop and msophagus he Turbit 
inflates in a much les.s degree the cesophagus nhine. The beak of 
tho Turbit is very short, being '23 of on ineh shorter titan that of 
Ihe Tock-iiigeon, proportionally with the size of their b<^es ; and in 
some owls brought byMr. E. Vernon Harcourt from Tunis, it was 
even siiorter The lieak is rertimlly thicker, and jwrhaps a Lttln 
broailer, in proportion to that of tlie rock-pigeon. 

U.\rE VII.— Ti-miu.ers. {Tiimmlor, or Burzel-Taiibeii : 
C’ullmtants.) 

7J«r;/i7 fl/ff/it, tiniible hitcktcariis : ho<7>/ gmmdhj 
small; be"k rjaicndl;/ shjjrt, sometimes igr.cessioehj short 
and conieal. 

This Race mar be divided into four sub-races, namely, Persian. 

ShortWrf TamH.-r. Thm. mb-TO. m- 
du* tree. I W. mmiW 

,Wrt™. or ™.m, kM. of : ™i*W m "■= 

lei ieetttM egeeimee. tie ntrt ere only tatren te eentier. triereee 

Tu>nblerc.—l We received a pair direct 
tcom PWa. from «» Hoa. C. JIarrev. Tl.e, -ere calker oa.iicc 
S. than .iccviid cock-pigeoa.k.ios.i»«..k. da. of tke commoa 
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d iYf^ot-piffc-on, white and motthil. sliglitly foathereil on tho foot, 
with llio l)eak j ust i>orei‘ptibly slirnter than in tin- rork-pigcoii. II. M, 



Consul. Mr. Koith Aldmtt. infonns inc that tlii' dilfiTcnce in llio 
length of beak is so slight, (liat only practised Persian fanciers can 
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distinRuisli tlipso Tiimlilijrs from tlu' cnminnn piffpOD of the country. 
Ill' informs luo tliat tLoy fly in flocks liijjli up in tlio air and tumble 
well. Borne of tliera oecasiomilly apiioar to lipcomi> ffiddy and tum- 
lile to tliu (fround, in wliicli reaia'Ct they resemlilo Bomc of our 
Tumid'.'ra. 

II. loiav. or loirfin: InOinn Ornimd Tumhlrrs.— 
Thi'se birds present <mo of tin- most ronmrkahle inherited habits or 
inslinolB tvliieh have ever iieeti rerorded. Tlie eix’diuens sent tome 
from Madras by Sir. W. Elliol are tvhitp, sliKhtly feiitheri-d on tlic 
feet, « ith tho feathers on the lieud reversed ; and they arc' rather 
smalh-r tlian the reek nr dovecot pitrron. The heak is i)roportinn- 
ally only slightly shorter and rather thinner than in the rork-piRccm. 
These lords wiion jiently shaken and placed on the ground immedi- 
ately begin tumbling liead over heels, and they continue thus to 
tumblo until taken uii and soothed,— the cenmiony being generally 
to blow in llieir faces, as in recovering a person from a state of 
hn'“‘>ti8“i or mesmerism. It is asserted that tliey will continue to 
mil over till they die, if not taken up. There is abundant evidence 
with respect to these nnnarkahle peculiarities ; hut what makes the 
case the more worthy of attention is, that the habit has been strictly 
Inherited since before the year 1000, for the breed is distinctly de- 
scribed in the 'Ayeen Akhery.’ Mr. Evans kept a pair in London, 
imported by Cajrtain Vigne ; and he assures me that ho has serti 
them tumble' in the air, as well as in the manner above described 
on tile grfpund. Bir IV. Elliot, however, writes to me from Madras, 
that he is informed tlmt they tumble exclusively cm the groiuid, 
or at a very small height ahf've it. He also mentions auollu'r sub* 
varii'ty, culled the Kalnii- I.otan, which begins to roll over if i>nly 
touched on the neck with a i-od or wand. 

Rnh-rurr III. Common KitjUnh Tiinthlere. — Thesi- l)irds have ex- 
ar'lly the same Imhila jis the Pi'csiaii Tuinlih'r, hut tiiiuhle belter. 
Till.' English bird is riUher smaller tlmn tlie Persian, and the beak 
is plainly shortcT- I'oiaparcil wltli the rock pigeon, and pnii.ortion. 
aily with the sizi' of hoily, the lieak is from do to nearly '2 of an 
inch sliorter, hnt it is not thinner. There are several varieties of the 
common Tntnidcr, nninely, Baldheads, Bearrls, an<l Dutch Rollers. 
1 have kept tho latter alivi'; tliey have diflerently sliaped heads, 
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longer necks, and are featlier-footed. They tiunble to an ostraor- 
dinary degree ; asMr.Brcnl remarks,” "Every few seconds over they 
"go; onc,two,orthrBeaummer8Qultaatatime, Hero and there a bird 
"gives a very.(iniok and rapid spin, revolving like a wke(d, though 
" they aomotinies lose their halance, and make a rather ungraceful 
"fall, in wliich they occaaionally hurt theuisclvca by striking anine 
“object.” From Rfadras I have received several specinic'ns of the 
common Tumhler of India, differing slightly from eaeh otherin the 
length of their heaks. Mr. Brent sent me a dead specimeu of a 
" HouHe-tumbler,” ” whicli is a Scotch variety, not dillcu'ing in gen- 
oral appearnnee and form of heak from the common Tninbler. Mr. 
Brent stateatliat these birds generally begin to turahlo" ulinostas soon 
“as they can well tly ; at three inontlis old they tumble wi'll.hut still 
"fly strong: at flve or six months they tumble excessively ; and in 
"the second y<-ar they mostly give up flying, on account of their 
" tunihilng so much aivd so close to the ground. Some Dy rmmd with 
" the flock, throwing a clean suinmersiiult every few yards, till tlu'y 
"are obliged to settle from giddiness and exhaustion. Tliese are 
"rallc-d Air Tumblers, and tluy rommoniy thnnv from twenty to 
" thirty aummeT-sauUs in a niinuto, each clear and eleiin. I have ouo 
" red cock that I have on two or tlireo occasions timed by my watch 
■' and counted forty summersaults in th<' ininule. Otlicrs tumble 
" diflcTently. At first they throw a single summersault, then it is 
" double, till it bi'comes a continuous roll, which puts an end to fly- 
" ing, for if they fly a few yards over they go, and n>ll till they 
" reach the ground. Thus I had one kill Imrself. and another liroito 
“ his leg. Many ofthem turn over only a few iuches from the groiind, 
" and will tumble two or three times in living across their loft. These 
"nvo called House-Tunililers. from tumbling in tln'houso. The act 
“ of tumbling s(‘oms tf) b(> ono over which thi>y have no control, an 
“ involuntary movement which they seem to try to prevent, I iiavo 
" seen a bird sometimes in his struggics fly n. yard or two straight 
“ upwards, the- impulse forcing him backwards while' he struggles 
'• to go forwards. If suddenly startled, nr in a strango jdace, tliey 
s('em lees able to fly than if quiet in their accustomed loft,” Theso 
nouse-tumblers differ from the Lotan or Ground Tumbler of India, 
in not. requiring to bo sliaken in order to begin tumbling. Tlio 
breed has probably been formed merely by stdecting the best com- 



•• ‘Jonroal of Eorticulture,' Oot, 22, 
1961, p. T8. 
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biers kept at Qlasgow, la the ‘ Cottage 
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Sitb-r,icr IV. SJwrt-faced Tvmhtvrs.—I'acfv uro mnrvpUoua 1)inU 
and ar« tlio plory and inidn nf many fanricra. In tlicir oxtromply 
sliort, Blmvp, and conical bcaka, with Iho alun over tbe nnstrilR i'ut 
little devcliipi'd, they almnst dcimrt from the type of theCnhimhidu'. 
Their h(-ails are nearly plobular and npritrUt >n front, bo that noine 
fancierH Bay'* “tlio heiul bIiouIcI rcseinble a cheiry with a barley 
corn stuck 'in it,” Them- are the snmllest kind of pigerms. Mr. E» 
quilant possessed a blue Baldlu'ad, two years ohi, which when alive 
weijihed, beforo feedinp-tinie, only (I oz. (5 drs, ; two others eacli 
weighed 7 <iz. We have seen that a wild rock-pigeem weijrhed U 
or. 2 drs., and a Rtint 34 oz. 4 drs. Short-faced Tuinhlrrs liave a 
rcmai’Uably eirct carriage, with i)roniinent breasts, driiupiiBg wings, 
and very small feet. The length of tho beak from the tip to tlie 
feathered base was in ono good binl only '4 of an inch j in a wild 
rock-pigeon it was exactly double this length. As these Tumblers 
have shorter bodies than the wild rock-pigeona, they ought of course 
to have shorter beaks ; but proportionally with the size of tho body, 
the beak is '28 of an inch too short. So, again, tho feet of this bird 
were actually 'ho shorter, and proportionally '31 of an inch shorter, 
than tho feet of the rock-pigeon. Tlie middle toe has only twelve or 
thirteen, instead of fourteen or fifteen scutellce. The primary wing- 
feathers are not rarely only nine instead of ten in number. Tlie im- 
proved short-faced Tumblers have almost lost tho penvor of tum- 
bling ; but there are several authentic accounts of their occasionally 
tumbling. Thero aro several sub-varieties, such as Baldheads, 
Beards, Mottles, and Almonds : tho latter aro ri'mnrkable from not 
acquiring tho perfectly-coloured plumage until they have moulted 
three or four limes. Thero is good reason to licliovo that most of 
those sub-varieties, some of wliich breed truly, have 'arisen siuco tbo 
publication of Mnori‘’s treatise in 1735."’ 

Finally, in regard to tlio whoh; group of Tumblers, it is impossi- 
ble to concc.-ive a morn porfuct gradation than I have now lying be- 
fore mo, from tbo roek-pigeon, through I’ersian, Lotan, and Common 
Tumhlcrs, up to tho marvellous sliort-faced binla ; which latter, tio 
ornithologist, judging from mere exli'rual stmcluro, would [ilaco in 
the samo genus witli tho rock-pigeon. Tho diffcreiu'es between tho 
successive steps in this series are not greater than those which may 
be observed between common dovecot-pigeons ((7. UHa) brought 
from different countries. 



» .t. M. Elton’! ‘Treatise onHseonB,' 
1852, p. It. 



Treatise, ellt. 1853; 
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Ra.ce VIII.— Indian Feidl-back. 

Beak very short; feathers reversed. 

Ilvpr tbo wEolo l">4y “-re revei-Hyd or curl liackwarda. Hail tlua 
bW occurred hi Europe, I should have tlioucHt it <m y a luonstroua 
varii-tv of our inuirovcd Tuiiibk-r ; but as Bbort-faced Imubl^s a 
not knoMTi ia India, I flunk it tnuet rank as adistinct breed. Probn. 
bly tliis is tlio breed seen by nasselijuist in 1T57 at Cairo, aud said 
to Imve bceu iinportod from India. 

Race IX—JAcamN. {Zo,rf cr I’cyilcken-TuubG : Kon- 

Fealhrrs of the neck forming a hood; wings a^ul tad 
long; leak moderahlg short. 

TLI. ito-m .'.n .1 one. !«■ r.e«Enta-a ky «. k»»l, 

,n™ tl n.e,,k,E In front of tke n.ek, 
ko merely ft. exnnnernllon of tk. erost of reversed fentliem on tko 
l,,ek of iL ke.d, rrklek 1. eommon to ninny 
In tke Liitr.-t.nk.- i. in . nenrl, inte.n.oik.te 

and a crest Tko feathers of the hood an- elongated. Moth the 
wines ami tail an- likewise much elongati'd ; tiuis the folded -mng 
:rthe ibin, though a somewhat smaller bird, h 
longer thao in tbe rock-iiigeon. Taking the f 

withmil the tail as the standard of coniparisnn, the folded vung, 
proportionally with the wings of the rock-pigeon is inches too 
lonL and the two wings, from tip to tip, .'ll inches too long. In 
disposition this bird is singularly iiuiet, seldom flying or 
about as Bechstein aud Riedel have likewise remarked in Gel- 
iuanv’’'‘ The latter author also notices the length of the win^ 
and tail. The beaJt is nearly '2 of an inch shorter m proportion to 
the size of the body than in the rock-pigeon ; but the interuul gape 
of the mouth is considerably wider. 



w NGamelstrr ‘Taoboaiucbt,’ Tib.4, 26. Dedistela.- NaU.rgeschlchte Deutseb. 

’ luodB,’ Uaad It. e. 86, 1725. 

J> Rieflcl, ■ Die TaabenjuclU,’ 1814. i. 
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Geovp IV. 

The birds of this group may be characterised by tiicir 
i-esemblaiice in all im|)ortaut points of structure, espe- 
cially in the beak, to the rock-pigeon. The Trumpeter 
furms the only well-marked race. Of the nunicrons other 
sub-races and varieties I shall specify only .a few of the 
most distinct, whicdi I have myself seen and kept alive. 

Race X. — TuustPEXEn. (Trommcl-Taube ; Pigeon t.aiii- 
bour; glongou.) 

A fi'fl 0/ /efft/iers al the buse of the beak curling for- 
tcard ; feet much feathered ; voice very pecidiar ; size ex- 
ceeding that of the rock-pigeon. 

Tills is a well-marked breed, with a pecdliai voice, wholly unlike 
that of any other pigeon. The coo is rapidly repeated, and is con- 
tinued for several minutes ; hence their name of Truuipetera. They 
are also characterised hy a tnft of elongated feathers, which curls 
forward over the base of the beak, and which is possessed liy no 
other breed. Their feet are so heavily feathered, that they almost 
appear like little w&gs. They are larger birds than the rock- 
pigeon. but their beak is of very nearly the same proportional size. 
Their feet are rather small. This lireed was perfectly characterised 
in Moore’s time, in 17:W. Mr. Brent says that two varieties exist, 
which differ in size. 



Race XI. — S'-arcely difering in. elructure from the wild 
Columba Uciu. 

Stth-rnce I. Lnughert. Size ItM tlmn the Rode-pigeon ; toiec eery 
luculiar . — As this bird agn*es in nearly ail its proportions witli tlie 
rock pigeon, though of emalli-r size, ! should not hav«' thought it 
worthy of mention, had it not been for its peculiar voice— a cha- 
racter supposed seldom to vary witli liirds. Although the voice of 
tins Laugher is very different from that of thn Trumiietcr. yet one 
of my Trumpeters used to utter a single note like that of the 
Laugher. 1 have kept two varieties of I.anghers. which differetl 
only in one variety being tum-crnwned ; the smooth-headed kind, 
for which I am indebted to the kindness of Mr. Brent, besides its 
peculiar note, used to coo in a singular and jileasing manner, wliich. 
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uidepondfntlv. struck both Mr. Brent and myself as resembling tlmt 
of the turtliMlove. Botb varietiw come from Arabia. This breed 
was known bv Moore in 1735. A pigeon which seems to say Tak- 
roo is mentioned in IflOO in tho ‘ Ayec-n Akbery.’ and is probably tho 
same breed. Sir M'. Elliot has also sent me from Madras iv pigeon 
called Yahui. said to have come from Mecca, which does not diffi-r 
in np|K‘aranco from the l.auglicr : it has “ a deep luolancholy voice, 
like Vahu, often re)>ealed.” Yahu. yahu, means Oh God, Oh God ; 
and Sayzid Mohammed Miisari. in the treatise written about 100 
vears ago, says that thc-se birds “ are not flown, because they repeat 
the name of the Most High God.” Mr. Keith Abbott, however, in- 
forms me that the common pigeon is called Y'ahoo in I’ersia. 

Sub-rirer II. Cvmmon FrilUytck (Die HtrupjvTaube). Beak rather 
longer than in tho Buck-pigeon. ; feathers rerewd.— This is a con- 
siderably larger bird than tiie rock-pigeon, and with the beak, pro- 
portionallv with tho size of body, a little {viz. by -01 of an inch) 
longer. The feathers, especially on the wiug-covetts, have their 
points curled upwards or backwards. 

Suh-raee III Kuns (Pigcons-coqnillesl.— These elegant birds are 
smaller than the rock-pigeon. The beak is actually -17, and pro- 
portionally with tho size of the body I of an inch shorter than m 
the rock-pigeons, although of the same thickness. In yonng birds 
tho acutellat on the tarsi and toes are generally of a leaden-black 
colour ; and this is a remarkable obaracter (though observed in a 
lesser degree in some other breeds), as the colow of the legs in the 
adult state is subject to very little variation in auy breed. I have 
on two or three nceawons counted thirteen or fourteen feathers in 
the tail • this likewise occurs in tho barely distinct breed called 
Helmets. Nuns are symmetrically eolnur.'d, with tbe head, primary 
wing featbors, taij, and tail-coverla of tho same colour, namely, 
black nr rod, and with the r<-st of the lioiiy white. This breed has 
ri'tained the same clmracti'r since Aldrovaiuli wroii^ in 1000. I have 
reci-ived from Madins almost siinihirly colored birds. 

Bub race IV. inputs (Die Hlnas-Taubr; ; Pigeons liiuirtfs).— Tlieso 
birds an' a very little larger thiiu the rock-pigi-on. with the i'eak a 
trace smaller in all its diimmsinns, and with the feet decidedly 
smaller. They arc- symmetrically coloured, with a spot on the fore- 
head, with the tail nnd tail-covcrts of the same colour, the rest of 
tho body being white. This breed existed iu 1070 and in 1735 
Mooro remarks that they breed truly, as is the case at the presaut 

*^^l--rac8 7. SiraKoirs.— These birds, as mensured from tip to tip 
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of wiug:, or from the end of the beak to the end of the tail, eseeed 
in size the roek-pif;eon ; but their bo(Ues are much less bulky ; their 
feet aud legs ate likewise smaller. The beak is of about the same 
lenirth, but rather slighter. Altogether their general appearance 
is considerably different from that of the rock-pigeon. Their heads 
and wings are of the same colour, the rest of the body lieiug wliite. 
Their flight is said to be peculiar. This seems to l>o a modern 
breed, which, however, originated before the year 1793 in Germany. 
Ibr it Is described by Becbsteiii. 

Besides the several brefls now descril)od, three or four other very 
distinct kinds existed lately, or perhajis still exist, in Gemmny and 
France. Firstly, the Kanneliten.or I’amie Piginm, whichlliavonot 
si-en ; it is dcscribctl as of small size with very short legs, anil with 
an extp<?niely short beak. Secondly, llu‘ Finiiikiu, wliich is now 
extinct in England. It had, acmniing to Moore's” treatise, p\ib- 
lished in ITS."), a tuft of feathers on the himlcr part of tlie lieail, 
tvliieh rtin down its buck not unlike a horse’s mane. " ^^Tl(•n it is 
salacious it rises over the hen and turns round three or four times, 
llapi)iiig its wings, then rovers<*s and turns ns many times the other 
way.” Tlic Turner, on the otlier hand, when it '• jdaya to the 
female, turns only one way." Wlietlier those extraordiunry state 
mentsmny he Irusliil I know not ; but the iuheritnnct' of any habit 
may bo Iwlieved, after what w>* have seen with respect to the 
Grmind.tmnbler of India. MM. Boitard and Corbie describe a pi- 
geon ” whicli lias tlie singular habit of sailing for a considerable 
time through the air, without flapping its wings, like a hird of 
prey. The confusion is ini'xtricabli', from the lime of Aldrovaudi 
in ioOO to tlie [ireseiit day, in the ai-counts piililisheil of tlic Pmijers, 
Smiters, Finnikins. Toriiera, Clnquers, icc., whicli are all reinarkablo 
from their manner of flight. Mr. Brent informs me tliat he has 
seen one of thesi> breeds in tlennaiiy «-ilh its wiDg-featliers injured 
from liaving been so often struck togetlier ; but be did not see it 
flying. An old stufled face of a Finnikin in the British Museum 
presents no well-marked character. Thirdly, a singular pigeon with 
a forked tail is mentioned in some treatises : aud as Bechsteiu” briefly 
describes and figures this bird, with a t.ail " having completely the 
structure of that of the house-swallow,” it must once have existed, 
for Bechstein was far too good a naturalist to have confounded any 
distinct species with the domestic pigeon. Lastly, an extraordinary 
pigeon imjiorted from Belgium has lately been exhibited at the 



5" J. M. Eaton's ediUoa (IS59) of p-ons,’ ic., p. 165. 

Moore, )). as. 54 ‘ Silurgescli. DeulscUlands,' Baq4 

=* Pigeon P»hi Plengeur. ■ Us Pi- It. s. 47. 
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Bocu-ty in Loudon,” which “oonjoina the, colour of 
uu «rcl,.u..ol with th. hood or .u owl or b.cl, it. nio.t .InkmB 

pcculioclty belul! «• elti«,ullnai 7 Icnath of the 7“^ 

Mi,™, th. luttct ccems hejond tho tul, hud IJiv.hh « 

th. .ppccunc. of . BlCUtlc ewlft (C.yp.olu.), oc 7"f 
hawk'' Mr Tcoctmcicr iufomie mo that thie lard w.ish.d ouly 
loom,.™, bntiu leuKth wa. hdi luck., from tip "f « t” ™d of 
tall, and 32i inch., from tip to tip of wn.B ; now •>*»'' '7 
plB:,m w.iBh. 141 ounce., and n.ca.urc. from tip of h.ak to cud of 
lad 1.C, inch.., and from tip to tip of wluB ouly %| ruohea. 

I liiiv. Iioiy ilescviljcd .all .tho (loino.lic liiaoonn tnotvn 
to mo, and have added a few other, on reliahle anthonly. 

I have ola.Bcd them under iuiir (Ironpa, hi order to iiiark 
their alllnitle. and deoree. of differenee; Imt the third 
oroini is artificial. The kinds esaiiiiiieil hy me form 
Eleven races, ivlncli inelnde several siih-racca ; and even 
these latter nreseiit diirereiiees that tvonld oortaiiily have 
I.een thoiioht of siieeiBe, value if oh.erved in a state of 
nature Tlio sith-races liketvisc inelnde many strictly in- 
iKuited varieties ; so that altogether there iiinst exist as 
iirevionsly stated, ahove 150 kinds tvideh can be dis- 
tinwniehed, though generally hy oliaraeters ot exmnnely 
sli.dit im,.otlanee. Many of the genera of the Coliiin- 
liidie, tvhieh are admitted hy oriiithologists, do not dif- 
fer ill any great degree front each oilier ; taking this into 
oolisi.U'ration, there c(\n 1><? im ilou1.it that seteial of the 
most stronrfly i-hav.acturised doiiK-stio forms, it fonml 
M’ikl, ^vouhi have heen iilact'd in at least five new gene- 
ra Tims, a new genus would have linen formed for the 
rcccptiou’of the imiiroved English I’outer: a second 
genus for Carrlei-s and Hunts ; and this would have heen 
a wide or comiireheiiFive genus, for it would have ad- 
mitted common Spanish Hunts without any wattle, short- 
heaked -Hunts like the Tronfo, ami the imiiroved English 
'carrier: a third genus Avoiild have been formed for the 
Barb : a fourth for the Fantail : ami lastly, a fifth for the 



B. 'TeBfitineler, ‘ Journal 
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phnrt-lie.ikcd, not-wattleil pigeons, siicli as Tui-1)its and 
short-faced TniiiLlcrs. The remaining domestic forms 
might have been included in the same genus witli the 
wild rock-pigoou. 

T)}dinulnal Yuviuhility ; Variations of a remarkaUe 
nature. 

The differences wliich we have as yet considered are 
characteristic of distinct breeds; but there arc otlicr dif- 
ferences, either confined to individual birds, or often ob- 
served in certain breeds but not ch.aracteriatic of them. 
These individual diflerences are of importance, as they 
might in most cases be secured and accumulated by man’s 
powei’ of selection; and thus an existing breed might be 
greatly modified or a new one formed. Fanciers notice 
and select only those slight differences which are exter- 
nally visible; but the whole organisation is so tied to- 
gether by correlation of growth, that a change in one 
part is frequently accompanied by other changes. For 
our purpose, modifie.ations of all kinds are equally im- 
portant, and, if aflecting a ]>art nduch docs not common- 
ly vary, are of more ini])ortancc than a modification in 
some conspicuous p.art. At the present day any visible 
deviation of character in a well-established breed is re- 
jected as a blemish; but it by no means follows tli.at 
at an early period, before well-marked breeds bad been 
formed, such deviations would havo been rejected; on 
the contrary, they would have hcon eagerly preserved as 
presenting a novelty, and would then have been slowly 
augmented, as we shall heroaflor more clearly see, by the 
process of unconscious suleotion. 

I have made numerous inoasurp.menta of the varioiiR parts of the 
liody in the several breeds, and have hardly ever foimd them qulto 
the Bamo in birds of the saino breed, —tlio (lifferenccs lieinjr sreater 
than we commonly mei-t with in wild Rpeciea. To begin with the 
liriraary feathers of the wi.ng and tail ; but I may first mention, as 
some readers may not be awaro of the fact, that the niimher of the 
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primary -winfr ami tail fcatlicre in wild Viirds is gericrally c-mstant, 
ami cliaracteriat'S, not only whole genera, but even wliole I'amilieB. 
\Vhc;u the tail-feathers are nmisunlly nuincroua, ns tor instance in 
the swan. they are apt to bo variable in number; but this doi'S not 
ajiply to the Bevcrul specii's and genera iif the Colombuln-, which 
never (as far as I can hear) have less than twelve or more than 
sixteen tail-f(‘athers ; anil tluw numbers chararferise, with ran- ex- 
coplion, wliole stth-faniilies." Tlie wild rnok-pigetm has twelve tail- 
fi’athers. With Faiitails. as we have seen, tlio uutnl)er varies from 
fourteen to forty-two. In two young birds in the same nest I 
counted ttventy-twn and twenty-siwen fi'athei'8. Pouters are vi>ry 
liable to have additional tDil-l'eatbers, and I have si'ou on seviTal oc- 
casions fourteen or liftceil in my own birds. Mr. Unit had a sped- 
meii, examined by Mr. Yarrdl; with seventeen tail-featbers, 1 had 
a Nun with tldrtecn, and another with fourteen tail-feathers ; and in 
a Helmet, a breed barely distinguishable from the Kun, 1 have 
counted fifteen, and have heard of other such instmices. On the 
other hand, Mr, Brent possessed a Dragon, wliich during its whole life 
never had more than tea tail-feathers; and one of my Dragons, de- 
scended from Jlr. Brent's, had only eleven. 1 have seen a Baldhead- 
Tumbler with only ten ; and ilr. Brent had no Air-Tumbler with the 
same number, but another with fourteen toil-feathers. Two of these 
latter Tumblers, bred by Mr. Brent, wore remarkable, — one from 
having the two central tail-feathers a little divergent, and the other 
from having the two outer feathers longer by three-eighths of an 
inch than the others ; so that in both cases tho tail exhibited a 
tendenev, but in different ways, to become forked. And tbis sbows 
118 bow’a swallow.tailed limed, like that described by Brchstein, 
might have been formed by careful election. 

With respect to the primary wlng-featlieis, tin* number in tlio Co- 
Uimbiiim.asfar us I can find out, is always nine or ten. In the roek- 
pigeon it is ten ; but I bavo Been no less than eight short-faci'd 
Tumblers with only nine priinarh's, ami the occurrence of this 
numhi'r has been noticed by fanciers, owing to ten flight feathers 
of a white colour being one of tlie points in Short-faced Buldhead- 
Tuinblers. Mr. Brent, liowover, had an Air-Tumbh'r (not shorl- 
i'uced) which had in iioth wings eleven primaries. Mr. Corker, tho 
eminent breeder of prize Carriers, assures mo that some of lus birds 



•1 ‘Cnup-d’iBU Biirl'Ordre flee Pigpens,’ 
pap C. L. Bonaparte (Craiptei Renilu.), 
1854-05. Mr, DlytU, io’AnnaU of Nat. 
Hist.,’ vdI. x!x., 164", p. 41, mentluns, sa 
a very singular faol, “ that of tbe two 
species of Ectoplstes, wliich are nearly 
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liad eleven primaries in botli Tvingis. 1 have seen eleven in one 
wing in two Pouters. I have been assurtNi by three fancier.^ that 
they have seen twelve in Scanderoons ; but as Xeumeistcr asst'Hs 
that in the allied Florence Runt the middle flight-feather is often 
double, the number twelve may have been caused by two of the ten 
primaries having each two shafts to a single feather, The second- 
ary wing-feathers are dtflieiilt to count, but the ntimlx't seems to 
vary from twelve to fifteen. Tiie h'ngth of the wing andtail rela- 
tively to the body, anil of the wings to tli<' tail, eertuiniy varies ; I 
have <'S]iei'iali.v noticed this in Jacj>bins. In Mr. Bull's magnificent 
collection of Pouters, the wings and tail varieil gr.'atly in leugtli ; 
and weri) sometimes so mnrh elongatitl tlint the liirds could liardly 
play upright. In the relative length of the Auv first primaries 1 
liavo observed only a slight degree of variability. Mr. Bnmt in- 
forms me that he has observed tlie slmpe of the first feather to vary 
very slightly. But the variation in these- latti-r points is extremely 
slight compared with wliat may often lx- olss-rvoel in tin.- natural 
species of tiir- Columliidn*. 

In tlio bcatc 1 havo olwecveil very considc-rable differences in birds 
of the same breed, ns in can-fully lired Jacoliins and Triimpi-ters. 
In Carriers there U often a conspicuous difli-rence in the di-gree of 
attenuation and eiirvaturi! of the Is-ak. it is indeed in many 
bropila: thus I had two strains of black Barbs, wliich evidently dif- 
fered in the curvature of tlie upper maudilde. In width of mouth I 
have found a great difil-rence in two swallows. In Faiitails of fii-st- 
rato merit I have seen some birds with mueli longer and thiuuei- 
necks than in others. Other analogous facts coulil bo given. We 
have seen that-the oil-gland is sl>orted in all Fautails (with the ex- 
ception cjf the suit-race from Java', and, 1 may add, so liercditary is 
this tendency to abortion, that .some, altlimigh not all, of tho mun 
grels from tbeFantniland Pouter bad no oil-gland ; in one Swallow 
out of many which I have examined^aud in two Nuns, there was no 
oil-gland. 

The number of the scutclhe on tho toes often varies in the same 
breed, ami sometimes even differs on the two feet of the same indi- 
vidual : tho Shetland rock-pigeon has fifteen on the middle, and six 
on the hinder toe ; whereas I have seen a Bunt with sixteen on tho 
middle, and eight on the hind toe ; and a short- faced Tumbler with 
only twelve and five on these same toes. Tho rock-pigeon has no 
sensiblo amount of skin between its toes : but I possessed a Spot and 
a Nun with the akin extending for a spaceof a quarter of an inch 
frtm the fork, between tho two inner toes. On the other hand, as 
will hereafti-r be more fully shown, pigeous with feathered feet very 
genomlly have the bases of their outer toes connected by skin. I 
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liail a roil Tumbler, which hail a con unlike that of its fellows, a])- 
proacliinff ia tone to that of the LaughcT : this bird had the' habit, 
to a dojrri'e wliiohl never saw tsiuaUtil in any ether pidMui, of often 
walkiujr witli ita winpfa raised and archeil in an eleffani manner. I 
need siiy nothing on the irn-at variability, in almost every breed. In 
sljie of body, in colour, in the feathering of the fill, and in the 
feathers ort the hack of the liead iKonp roversi-d. But I may men- 
tion a renmrkahlo Tumbler ’* eilubiied at thefryslal Palace, whieli 
had an irrejsnlar crest of feathers on its head, seniewliat like the 
tuft on till' head of the Polish fowl. Mr. Balt reared by ivccident a 
hen Jacobin with the featliers on the tliijrh so lend as to n'ach the 
dPmuil, and a cock bavins, hut in a Uwr desn’c, the same pecu- 
liarity : froni tliese two liinls he brisl others similarly clmmcterised, 
\vhieh were exhibited at the PhihuM-risteron Club. 1 bred a inon- 
srel piseoii which had fibrous feathers, and the wins “I'd tail- 
feathers so short and imperfect that the bird could not fiy even a 
fiKjt in beight. 

There are many singular and inlicrited pecuHarities in 
the plnmagc of pigeons: thus Aliiioiiil-Tuniblcrs ilo not 
acijuire their perfect mottled featliers until they have 
iiKiulted three or four times : the Kite-Tumbler is at first 
brindled black and red. with a barred appearance, but 
when “ it throws its nest feathers it becomes almost 
black, generaily with a bluish tail, and a reddish colour 
on the inner webs of llie jiriinary wing feathers.” Nen- 
ineister describes a brei'd of a black colour wilb white 
bars on the wing and a white crescciit-sha}>ed ni.ark on 
the breast; these marks arc generally rusty-red before 
the first moult, but after flie third or fourth moult they 
undergo a change; the wing-feathers and the crown of 
the head likewise then become white or grey.” 

It is an important fact, ami I believe there ia liardly 
an exception to the ride, that the e»]>ecial characters for 
which each breed is valued are eminently variable : thus, 
in the Fantail, the number and direction of the tail-feath- 
ers, the carriage of the body, and the degree of trembling 



« DMcrtlnsl »ml figurcl Id Ihe ' Puul- nr.'iil, 1S59, p, dl, 
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are all highly variable points; in.Pouleifs, tlie degree to 
which they phut, and the shape of their inflated crops ; in 
the Carrier, the length, narrowness, and curvature of the 
beak, and the amount of wattle ; in Short-faceilTumblers, 
the shortness of the beak, the prominence of the foreliead, 
aud general carriage,’* and in the Almond Tumbler the 
colour of the plumage ; in common Tumblers, the manner 
of tumbling; in the Barb, the breadth and shortness of 
tlic beak ami the amount of eye-watlle; in Runts, the 
size of body; in Tnrbits, the frill; and lastly in Trumpet- 
ers, the cooing, as well as tlie sizt! of the tuft of feathers 
over the nostrils. These, wliieli are the distinctive and 
selected characters of the several hrecds, are all eminently 
variable. 

Tliere is another interesting flict with respect to the 
character of the liiftereiit breeds, inimely, tliat they are 
often most strongly displayed in the male bird. In Car- 
riers, when tlie males and females arc exhibited in se))a- 
rate jiens, tlie wattle is plainly seen to be much more de- 
veloped in the males, though I have seen a hen Currier 
belonging to Mr. Haynes heavily wattled. Mr. Teget- 
meier inlbrms mo that, in twenty Barlis in Mr. P. II. 
Jones's posses.sion, the males had generally the largest 
cye-wattles ; Mr. Esqnilant also believes in tliis rule, but 
Mr. II, Weir, a first-rate judge, entertains some doubt on 
the subject. Male Pouters distend tlieir crops to a much 
greater size than <lo tbe females ; I have, howe\‘cr, seen a 
hen in tlie possession of Mr. Evan.s which pouted excel- 
lently; hut tills is an nnusual circumstance. Mr. Harri- 
son Weir, a successful breeder of jirize Fantails, informs 
me that his cock birds often have a greater nnmher of 
tail-feathei's than the hens. Mr. Eaton asserts ” that, if 
a cock anil hen Tumbler were of equal merit, the hen 
would he worth double the money ; and as pigeons al- 
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ways pair, so that au equal number of both sexes is iii^ 
cessary for veproaiiction, this seems to show that high 
merit is rarer in tlie female than in the male. In the de- 
velopment of the frill in Turbits,oftbe hood in Jacobins, 
of the tuft in Trumpeters, of tumbling in Tumblers, there 
is no diflerence between the males and females. 1 may 
liere add a rather ditlerent case, namely, the existence in 
France" of a wine-coloiired' variety of tlie Pouter, m 
which the male is genei-ally chequered with black, whilst 
the female i. ..eve.- so ehe,i«c..-e.l. Hr. .Jso re- 

marks" that in certain light-coloured pigeons the males 
have their feathers striated with hlaek, and these strife 
increase in size at each moult, so that the mule nllimately 
becomes spotted with black. With Carriers, the umttle, 
both on the beak and round the eyes, and with Barbs 
that round the eyes, goes on increasing with age. ilns 
auermentation of character with advancing age, and more 
especially the difference between the males and females 
in the above-mentioned several respects, are highly re- 
markable facts, for there is no sensible difference at any 
a<re between the two sexes in the aboriginal rock-pigeou ; 
and rarely any such difference throughout the whole fam- 
ily of the Cohmibidm." 



Osteoloykal CharaMers. 



In the akelctmis of the various breeds there is much 
variability ; and though certain differences occur frequent- 
ly, and others rarely, in certain breeds, yet none can be 
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said to be absolutely cliavactcristic of any breed. Con- 
sidoi-in-T tliat strongly marked doniestie races have been 
Ibmiecfchiefly by man’s power of selection, we ought not 
to expect to find great ami constant diflevenccs m the 
skeleton; for fanciers can neitlicr sec, nor do they care 
for, modifications of structure in the internal framework. 
Nor ought we to ex- 
pect changes in the 
skeletons from 
changed habits of 
life; as every facili- 
ty is given to the 
most distinct breeds 
to follow the same 
habits, and the much 
modified races are 
never allowed to 
wander abi'oad and 
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find, on comparing the skeletons of Cdumla hma, (enas, 
palunihus, and twtur, wbicli are ranted by all sj-steraa- 
tisls in two or three distinct though allied genera, that 
the differences are extremely slight, certainly less than 
between the skeletons of some of the most distinct do- 
mestic breeds. How for tlie skeleton oi the wild rock- 
pigeon is constant I have no means of judging, as I have 
examined only two. 

The individuftl bones, especially those at the base, do not 
differ in shape. But the whole skull, in its proportions, outline, 
and relative direction of the bones, differs greatly in some of tlio 
breeds as may be seen by comimring the figures of (a) the wild 
rock-pigeon, (B) the sliort-fuc*.! tumbler, (c) tho English carrier, and 
(D) tho Bagatlotten carrier (of Neumeister), all drutvn of the natural 
size ami viewed laterally. In the carrier, besides the elongation of 
tlie bones of the face, tlie space between the orbits is proiiortioually a 
little narrower than in the rock-pigeon. In tho Hagadotten the upper 
mandil)lo is r.-markably archotl. aud the premasillary bones are pro- 
porti<mally brooder. In the short-faced tumbler the skull is more 
globular ; all tho Imncs of the face ar<‘ much sliortent'd, ami the front 
of the skull and desci-nduig nasal bones ar.' almost perpendioalar ; the 
niaxillo-jugal arch and pri'masillary bouc-s form an almost stniiglit 
line ; the siiace botwoeu the prouiinent edges of tho eye-orbits is 
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depressed. lu the barb the premaxillary bones arc much ^hnrt- 
oned, and their anterior portion is thicker tlian in the rock-piftcou, 
Qs ifl'the lower part of the nasal bona In two nuns the nsr.eudin<r 
bmnches of the i)roraaxillaries, near their tips, were Kumewimt at- 
tenuated, and in these hirds, aa well as in some others, fur instanet^ 
in the spot, tiio occipital crest over tho forunieii was cojiHidcrahly 
more pwniiuont than In tlio riicU-pifretra. 

In the lower jaw, tho orlicular surface is propoitionally smaller 
In many brecils than in the r<.d{-pi(icon ; and tlie vertical diameter 
wore especially of the outer part of tho articular eurfaoe is coneid- 
crahly sliortcr. May not this be accounted i'or by tliu K-sscned use 
of the jaws, owing to nutritious ffxxl having beim given during a 
lung period to nil highly imiirnvcd pigeons t In ruuts, carriers, 
and barbs (and in n lesser degree in soveral breeds), tho whole sido 





riR. 27.— Latorul vie* of jaws, of natiipnl rise, 

A Rock-piKeon. II. Sliott-faicdTmubltr. C. 
Eauailotlcn Carrier. 



of tlio jaw near tliu articular end is iiont 
inwards in a highly rnuarkable manner ; 
and the superior margin of tliu ramus, be- 
yond the middle, is reUexetl in an equally 
roninrkablo manner, aa may be seen in tlie 
accompanying figures, in corapariwin with 
the jaw of the roek-pigwin. Tliis ivllexion 
of the upper margin of the lower jaw is 
pltunly cnnnecteil with the singularly 
as has been described in runts, carriers, and 
,vell shown in fig. 520 of the bead of a nuit 
wide open space may be observed on each 
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side, between the edges of the lower jaw and of the premasillary 
bones. In the rock-pigeon, and in scweral domestic breeds, the 
edges of the lower jaw on each side come close np to the premaxil- 
lary bones, so that no open space is left. The degree of downward 
curvature of the distal half of the lower jaw also diffiTS to an ex- 
truiirdinarv degree in some breeds, as may be seen in the drawings 
(lig. A) of the rock-pigi-on, (B) of the short-faced tumbler, and (r) of 
the Bagadotton carrier of Xeumeisler. In some runts the stmphy- 
sis of the liiwi-r jaw is remarkably solid. No one would readily 
have believed that jaws differing so greatly in the several above- 
specified points could have l>elouged to the same species. 

Vertebne . — All the breeds have twelve cerrical vcrtehrip.*' But 
in n Bussomh carrier from Imlin, ilie twelfth vertebra carried a 
small rib, a quarter of an inch in length, with a perfect double arti- 
culation, 

'J'hedor*(f rcrfcJrir are always eight. In the rock-pigeon all eight 
Ijear ribs ; the eighth rib being very tliin, aiul the s<‘venth having 
no process. In pouters all the rilisaiv extremely broad, and, in three 
out of four skeli'tons examined by me, the eightli rib was twice nr 
even thrice ns hmnd as in the rock-pigerm ; and the seventh )iair had 
distinct processes. In many htce<ls tUi-re are only seven ribs, ns in 
seven out of ciglit skeletons of various tumblers, and in several ske- 
letons of fantalls, turWis, and nuns. In all these Un-eds the sc-vonth 
pair was very siiinll, and was destitute of processes, in which respect 
it differed from the smne rib in the rock-pigeon. In one tumbler, 
and in the lliLssorah carrier, even the sixth pair had no process. 
Till! hypap'ijdiysis of the ceeond dorsal verti-bra varies iiiueh in de- 
velopment ; being sometimes (as in s<‘veral, but not all tumblers) 
nearly as prominent as that of the third dorsal vertebra ; and tho 
two hypaiiophyses together tend to form an ossified arch. The <le- 
velopnii-nt of llic arch, fornittd by theliyjapophysesof tlic third and 
fourth dorsal vertebne, also varii'S considerably, as does the size of 
the hypaiMjphysis of the fifth vertebra. 

The rock-pigeon has twelve m(ral rfrttbr<r ; but these vary in 
number, relative size, and distinctness in the different breeds. In 
pouters, with their elongated Inalies, there are thirteen or even four- 
teen, and, as we shall immediately see, an additional number of 
caudal vertehrw. In runts and carriers there is generally the pro- 
per number, namely twelve; hut in one runt, and in the Bussorah 
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carrier, there were only eleven. In tumblers there are either eleven, 
twelve or thirteen sacral vertebrs. 

The caudai k, Uirm arc seven in number in the rock-piRcon. In 
rantails, which have their tails so largely developed, there arc either 
rt,,M or nmo, oni opparoBtlv in one to-, oikI ‘IbT “™ • 
l.,n<rer than in the rock-pigeon, anil their shape varies considerably. 
Pouters also, have eight or nino caudal vertehne. I have seen eight 
in a nun and jacobin. Turaiilfts. though such small buds, always 
have, the normal number seven ; us have carriers, with one excei> 
tion, in which there were only six. 

The foIlotviDg table will servo as a summarj-. and will show the 
most reinarkable deviations in the number of tho vertebrte and ribs 
which 1 have observed 





nockl'lBCoo. 


Pmiler, fi-nm 
Mr, Unit. 


PulcuitlVllr. 




Cervical Vortchrin 




13 


12 


12 




3 


8 


3 


8 


■' Ribs .. 


The OthiKilrivUh 

procciiK-a.thenU 
pair ivUliout B 


The Cth nnii 
Till r«f'' »Hli 


ThefiLhiirMl Ttl 
pub wlbioi't 


Tlw Otii fiml 


Sacro! Vertchra: 
Caudal Vertebno 


'? 


U 

8or0 


11 




1 Total Vortebrir 


aa 


42 or 43 




38 



The vdm clifTerB very littlo in any breed. Tho anterior margin 
of the ilium, however, is sometimes a little more equally rounded on 
both sides than in tho rock-pigeon. The ischium is also frequent y 
rather more elongated. The obturator-notch w sometimes, ns in 
manytumlilerB,le8sdevclnped than in the rook-pigeon. The ridges 
on the ilium are very prominent in most runts. 

In the bones of the extremities I could detect no difference, except 
in thoirproportioual lengths ; for instance, the metatarsus in apout- 
or was 1(15 inch, and in a shortrfaced tumbler only '05 in length ; 
and this is a greater difference than would naturally follow-from 
their differently-sized bodies ; but long legs in the pouter, and sma 
feet in tho tumbler, are selected points. In some pouters the iritpwa 
is rather straightor, and in some tumblers it is straiglitor, wth the 
apes less elongated, thau in the rock-pigeon; in the woodcut, hg. 
28, the Bcapuhr of the rock-pigeon (.i), and of a short-faced turn cr 
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(b), are Riven. The processes at the sum- 
mit of tliQ coracoid, wliich receive tlie ex- 
tremities of tEo fureula, form a more perfect 
cavity in some tum- 
Elc-rs tliaii iu tlio 
rnc'k-piKPOii ; in 

jxjuters tlii'80 pro- 
cesses are larger 
and clilTeroutly 
sliapecl, and the ex- 
terior angle of tUo 
extremity of the 
coracoid, wliicE is 
articulated to the 
sternum, is squar- 

The t' 




B. Sbort-faciid Tumbler. the/«J'CUf'7 in pout- 
ers diverge less, 
jjroportionally to their length, than in the 
rock-pigeon ; and the symphysis is more so- 
lid and pointed. In fontaiis the degree of di- 
vergence of the two arms varies iu a reiuark- 
ahle manner. In fig. 39, b and c represent 
the furculio of two fantails ; and it will ho 
seen that tlio divergence in n is rather leas 
even tlian in the furcula of the short-faced, 
small-sized tnmblcr{A); whereas the diver- 
gence in c equals that in a rork-pigeem, or 
in the pouter (o), though tho latter is a much 
larger bird. TUo extreniiticH of the furcu- 
la, where articulated to tho coracoids, vary 
consiilombly in outline. 

In tlio slminm the difFerences In form aro 
slight, except in tho hIzo and outline of tho 
perl'erations, which, both in the larger and 
lessor sized lireeds, are sometimes sinnll, 

These perforations, also, are sojoetimea cith- 
or nearly circular, or elongated, aa la <ifteu 
the case udlh carriers. The pnaterior )>erfo- 
ratiiins occnainnally aro not complete, being Fig. 20.— Tutculw, 
left open posteriorly. The marginal apophy- 
aea fonning tho anterior perforations vary 
greatly in development, Tho degree of 




Sliuit-fond 
ler. B and 0. Fan- 
D: Pouter. 
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convexity of the posterior part of the sternum differs much, bemg 
Bometimos almost perfectly flat. The manuhrium is rather more 
prominent in some mdiriduals than in others, and the pore imme- 
diately under it varies greatly in size. 

Correlation of Growth.— B y this term I me.an llmt the 
whole orsanis-ation is so coniiectecl, that wliun oue part 
v.arics, other parts vary; Imt which of two correlated 
variations ought to he looked at as the cause ami which 
as the effect, or whether both result from some cmumoii 
cause, we can selilom or never tell. The point of interest 
for us is that, when fancior.s,hy the continued selection 
of slight variations, have largely modified one part, they 
often unintentionally produce other modilieations. 1< or 
instance, the beak is readily acted on by selection, ami, 
with its inevoasod or Jiminiabed length, the tongue iii- 
ereases or diminishes, but not in duo propovliou ; for, in 
a barb and short-lacod tumbler, both of which have very 
sliorl beaks, the tongue, taking the rock-pigeon us the 
standard of comparison, was proportionally not shorten- 
ed enough, whilst in two oarriers and in a runt the tongue, 
l>roportionally with the beak, was not leugUicned enoug i. 
Thus, ill a first-rate Eiiglisli currier, in wliicli the beak trom 
the lip to the featliercd base was exactly thrice as long as in 
a first-rate short-faced tumbler, the tongue was only a little 
more than twice as long. But the tongue varies m length 
iudepoudeiitly of the beak : thus, in a carrier with a beak 
1-a inoli in length, the tongue was -07 in length; whilst 
in a runt which eipmUed t% carrier in length of body 
and in stretch of wings from ti]' to tip, the beak was 02 
whilst tbo tongue was -73 of an inch in leiigtli ,_80 that the 
tongue was actually longer than in the carrier with its 
long beak. The tongue of the runt was also very broad 
at the root. Of two runts, one had its beak longer by 
•23 of an inch, whilst its tongue was shorter by '14 than 
in the other. 

With the increased or diminished length of the beak 
the length of the slit forming the external orifice of the 
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nostrils varies, Imt not in due proportion, for, taking tlie 
rock-pigeon as tlie standard, the orifice in a sliort-laced 
tiimhler was not shortened in due proportion with its very 
sliort heak. t)n the other hand (and this cmild not have 
l.een anticipated), the orifice in three English earners, m 
tlie llagadottcn carrier, ami in a runt (j>i‘/von '' 

Iiirn'er by above the tenth of an inch than would follow 
IVoin the length of the beak proporiionally with that of 
the rock-pigeon. In one earner the orifice ot the iiostrds 
was thrice as long as in the rock-pigeon, though in body 
and Icn-th'of heak this bird was not nearly double the 
size of the rock-pigeon. This greatly increased length 
ofthcciritieeof the nostrils seems to stand partly m cor- 
relation with the enlargement of the wattled skin on the 
upper mandible and over the nostrils; and this is a cha- 
racter which is selected by fanciers. So again, the broad, 
naked, and wattled skin round the eyes of carriers and 
barbs is a selected character ; and in obvious correlation 
with this the eyelids measured longitudinally, are pro- 
portionally more' than double the length of those of the 
rock-pigeon. ^ • ,i 

The great difference (see woodcut ^o. 2<) in the cur- 
vature of the lower jaw in the rock-pigeon, the tiimhler, 
iinJ Basaclottcn rarrier, staivb iu obvio.i. relation to tl.o 
ciirvaiiire of the upper jaw, and more especially to the an- 
gle formed hv the maxillo-jugal arch with the piviiiaxil- 
iary bones. Ilut in carriers, runts, and barbs the singu- 
lar rctlexioii of the npi>er ni^rgin of the inhblle part of the 
lower jaw (sec woodcut No. 2i>) ia not strictly correlated 
with the width or divergence (as may be clearly seen in 
woodcut Xo. 20) uf Ibe premaxillary bones, but with the 
breadth of the horny and soft parts of the upper mandible, 
which are always overlapped by tlie edges of the lower 
mandible. 

In pouters, the elongation of the body is a selected clia- 
racier, anj the rita, as tve have seen, have generally be- 
come very broad, willi the seventh pair furnished ivitli 



© The Complete Work of Charles Darwin Online 



CORRELATION OF GROIVTII. 



209 



processes ; tlie sacrnl and caudal verteliva? have been aug- 
mouteil ill number ; the sternum has likewise increased in 
length (but not in the depth of the crest) by ’4 of an inch 
more than would follow from the greater bulk of the body 
in comparison with that of the rock-pigeon. In tantails, 
the length and number of the caudal vertebne have in- 
creased. Hence, during the gradual progress of varia- 
tion and selection, the internal bony frame-work and the 
extern.al shape of the body have been, to a certain extent, 
modified in a correlated manner. 

Although the wings and tail often vary in length in- 
dependently of each other, it is se.areely jiossible to doubt 
that they generally tend to become elongated or short- 
ened in correlation. This is well seen in jacohiiis, and 
still more plainly in runts, some varieties of whieli have 
their wings and tail of great length, whilst others have 
both very short. With jacobins, the roinark.able length 
of tlie tail and wing-feathers is not a character which is 
intentionally selected by fanciem ; but fanciers have been 
trying for centuries, at least since the year lOOO, to in- 
crease tlie length of the reversed feathers on the neck, so 
that the hood may more completely enclose the liead; 
and it may be suspected that the increased length of the 
wing and tail-feathers stands in correlation with the in- 
creased Icngt li of the neck-feathers. Short- faced tumblers 
have short wings in nearly due proportion with the re- 
duced size of their bodies ; but it is remarkable, seeing 
tb.at the number of the primary wing-feathers is a con- 
stant character in most birds, that these tumblers gene- 
rally have only nine instead of ten primaries. I have 
myself observed this iu eight birds; and the Original 
t’olumbarian Society ’’reduced the standard for bald-head 
tumblers from ten to nine white flight-feathers, tbinking 
it unfair that a bird which had only nine feathers should 
be disqualified for a prize beo.ausc it had not ten xchite 
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flight-featliers. Oti tlie other hand, in carriers and runts, 
which have large bodies and long wings, eleven primary 
feathers liave occasioiinlly been observed. 

Jlr. Tegetmeier has informed me of a curious and in- 
explicable case of correlation, namely, that young pigeons 
of all breeds, which when mature become white, yellow, 
silver, (i. e. extremely pale blue), or dun-coloured, arc born 
almost naked ; wbercas other coloured i)lgeons are born 
well clothed with down. Mr. Esriuilant, however, has 
ohserved that young dun carriers are not so hare as 
young dun harbs and tumblers. Mr. Togetmeiev has 
Been two young Lirds in the same nest, produced from 
diH'crenlly coloured parents, wliitdi differed greatly in 
the degree to which they were at first clothed with 
down. . . , . , . 

I have ohserved another ease of correlation winch at 
first sight appears (piite inexplicable, but on whieli, as 
we shall sec in a future chapter, some light can he tlirown 
by the law of homologous parts varying in the same 
manner. The case is, that, when tho feet are inueli 
feathered, the roots of the feathers arc oomiected-hy a 
web of skin, and apparently in correlation with this the 
two outer toes become comiocted for a considerable space 
by skin. I have observed this in very many spceimeiis 
of pouters, trumpeters, swallows, roller-tumblers (like- 
wise observed in this breed by Mr. Brent), and in a lesser 
degree in other feather-footed pigeons. 

The feet of the smaller and larger breeds ai'o of course 
much smaller or larger than those of the rock-pigeau ; 
hut the scutcllro or scales covering tho toes and tarsi 
have not only decreased or increased in size, but likewise 
in number. To give a single instance, I have counted 
eight scutellie on the hind toe of a runt, and only five on 
that of a short-faced tumbler. With birds in a state of 
nature the uunibcr of the scutella? on the feet is usually 
a constant character. The length of the feet .and the 
length of the beak apparently stand in correlation; but 
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as disuse apparently has affected the size of the feet, this 
case may come under the following discussion. 

On the Effects of Eisitsc.—h\ the following discussion 
on the relative proportions of the feet, sterunra, furcuhi, 
BcapuliD, and wings, I may ]>remise, in order to give some 
coniidence to the reader, that iny measnremonts were all 
made in the same manner, and that all the measurements 
of the external parts were made without the least inten- 
tion of .applying them to the following jnu'pose. 

I mi'iLsurert roost of the birds which ranir^ into iny iiosscssinii, front 
the fi-ariicn'd Uh of tin- Iti-ak (tiro longth of Is'iik itself hidnu so 
vurialde) to the end of tho tail, nrul to tlio nil-irlimd, hut unfortn- 
tmtidy (exci'pt in a few casits) not' to the root of tlie tail ; I measured 
each hiiHl from the extreme tip to till of wing ; and tho lentrtli of 
tlio tc-nninal folded part of th(> whig, fnuu tlui extnnuity of tliu 
primaries to the joint of tho radius. I measured the feet without 
the claws, from the- end of the middle toe hi thc> end of thi> hiiul 
toe ; Olid tlio tarsus together with the middle toi'. 1 liare taken iu 
every case the mean measurement rif two wild roidt-pigeims from 
the Shetland Islands, as the standanl of eoniimriwm. The following 
lidde shows tlio nrliilll length of tlie feet in each liiril ; atid tho 
dilfenmee Is-twceu tho length whieh the feet ought to have hml 
aeeording to the size of body of eneh, in romparisem with tho size 
of hi«ly and length of feet of the rock-pigeoli. ealenlated (with a 
few speeifiisl exri'ptions) liy tin' standard of the length .of the body 
from the base of tin! beak to tli<! oil-gland. I have preferriKl this 
standard, owing to tho variability of the limgth of tail. Ihit 1 have 
roiiili' similar ciilenlations. taking as the; standard the length from 
t'r|i to tip Ilf wing, and likewise in most cases from the base of the 
beak to the end of tins tail ; and tho result has always been closely 
similar. To give an example : the first bird in the talili'. being a 
short-faced tnrolih'r. is mueh smaller than the rock-pigeon, and 
would naturally have slinrler feet ; hut it Is found on ealeulatinn to 
have feet too short by T1 of an inch, in comparison witii thi‘ fei;t of 
tho rork-i)igeon. relatively to tin- size of the body in these two birds, 
ns m(;nsur('d from the ha.so of beak to the oU-glaud. !^o again, 
when this same tumbler and the rock-pigeon were compared by tho 
b'ngth of thidr wings, or by the extreme length of theif bodies, tlie 
fi’et of the tumbler wore likewise found to he too short in very 
nearly the same proportion. I am well aware that the measure- 
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menis pretend to greater accuracy than is possible, but ii ^at 
trouble to write dotm the actual measurements given by the 
jKisaes in each case than an approiunation. 



Pigeons^ mlh tfitir btni:i gencTaUg nhorter Hum (hat of the Pock- 
pigeon, proportionnlly with the «« of their hodte$. 




Wild rock-pigeon (mean measure-} 1 
uiont) . 

Short-faced Tumbler, Imld-liend . . 

„ almond 
Tumlder. red magpie . . . - 

red common (l>y standard } 
to end of tail) . . . . f 
common lialfl-head . . . . 

roller 

Turliit 

Jacobin 

Trumpeter, white 

I „ mottled •• 

Fantail (by standard to end of tail) . - 

" rrested'rnr. 

Indian Frill-lmck , •• 

Euglish Frill back - •• ~'1“ 

i,ouKll,'r ' 

IS 

"'ii’* :: :: :: :: :: :: S 

Swallow, red I'Sii 

blue ' 300 

Pouter 342 

I „ German 2 ,10 

. Bussorah Carrier 217 

I N umber of specimens *28 



lS).j 

1-!I5 

1'8' 



© The Complete Work of Charles Darwin Onlir 



ON THE EFFECTS OF DISUSE. 



L>13 



Taplts II. 



Pigeons with their leaks longer thin Hint of the Pock-pigeon, 
prnportionallg mth the she of their bodies. 




In tliese two tables wo see ia the first colmnn the actual length 
of the fi-et in thirly-sis birds ladonging tr> various hrc'cds, anti in the 
two other columes we sec by liow much the feet nti' too short nr too 
long, accortling to the size of bird, in comparison with the rock-jii- 
gi-oli. In tin- first table twenty-two specimens have tlieir feet too 
slinrt, or nn average by a little above 1lii‘ tenth of tin inch (viz, T07); 
ami five specimens have tlieir feet on an avi'rage a very little too 
long, namely, by ’07 of an ini'h. Hut snini- rif these latter ninl ex- 
ccptional cases can bo exiilained ; for instance, with potiti'rsthe legs 
nnil feet are selected for length, and lints any niiturnl tendency to a 
diminution in lht‘ length of tlu! feet will have bi‘cn counterneti'ci. 
In the swallow and barb, when the colcuUtion was made on any 
Btnndani of comimrisnn excepting the one nliove used (viz. length 
of body I'nmi base of beak to oil ginuil), the feet were found to he too 

111 the second table wc have eight birds, with their I'eaks mncli 
longer than in the rock pigeon, iKitli actiiiilly and jmiportionally with 
the size of bmly, and their feet are in an equally marked manner 
longer, namely, in proportion, on an average by '2!) of an inch. I 
ehould here state that in Table I. there are u few partial exceptions 
to the beak being proportionally Bliorter than in the rock-pigeon : 
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thus tljQ bcnk of tlie EuffliBb frOl-lmek is just percpptiUy lon{?Gr, 
and tliat of tlic- Biissonili canior of tlie sanio Icnfftli or sliglitly lonfrcr, 
than in tliR rock.pijroon. Tlie imaka of spots, swallows, and lanffk- 
i-rs aro only a Terv littlo skortor, or of tlie samcr proportional Ic-ngtli, 
ljut slondoror. NfVfrtliflcss, these two tables, taken con.iointly, in- 
dirato pretty pbduly some kind of corndalion between the leiiRtli 
of the beak and the size of the feet. Breeders of cattle and horses 
lii-licwB that there is an analotfons connection between tho length of 
the limbs and head ; they assert that a race-horsi! with the head of 
IV dray-horse, or a gn-vliound with the head of a bulldog, would be 
a monstrous' production. As fancy pigeons aro generally kept in 
Binnll aviaries, and are alnindantly siipiill<-d witli fo<xi, tiiey must 
walk aliimt inncli leas than the wild rock-pigeon ; and it way he ad- 
mitted us higlily pvohaiile tiiat the mluctiim ia tin- size of the feet 
in tlvi't.wenty-t\U> liirds in tlic first talilu has hoen caused by disuse,” 
and that tliis rcdtiction lias acted by covrclalion on the beaks of tho 
great majority of tlie birds in Table I, AN'hen, cm the other Imml 
till' lieuk has lieen nnicli elongated, by the continued selection of 
successive slight incmnents of Icmgth, the feet by correlation have 
fiki'wtse lii’Coine luucli elongated in comiiarisim with those ol tha 
wild rock -pigeon, notwitivstanding their lessened use. 

As I liad taken niensures from the end of tho middle toe to tho 
heel of the tnrsusin the rock-pigeon and in tho above thirly-sis birds, 

1 have iiiiide calculations niinlogons with those above given, and tho 
ri-snlt is the same,— nauielv, that in tiie short-lieakod lireeds, with 
equally few exceptions as in the former case, tl.e middle to.- con- 
jointly with till- tarsus has decreased in leugtii : wher.-asii. the long- 
beaked breeds it has Increased in length, though not .luit.'^so uni- 
formly as in the tbniier cas<-. for the leg in son 

varies much in length. 

As fancy pigeons are generally confinc-d in 
size, ami as oven wlii-n not confined they do n 
food, they must during many gem-rations hav 
c.mii>arablv less than tli.- wild ruck-pigeon. 1 
prubahle that all the parts of the skeleton subservient to flight 
would be found to be reduced in size. With respect to the stc-rnum, 
1 have carefully nu-n.sured its enlrenie length in twelve hirds of dif- 
ferent hiecds, and in two wild rock-pigeons from the Shetland Tfl- 
lanils. For the proportional comparison I have tried with all twelve 
hirds thrt-e standards of measnn-ment, n.-imely the length from tho 



;iesof ther 

viari.'s of moderate 
search for thc-ir own 
us(-d their wings in- 
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boBP of the l>eak to the oU-gland. to the end of the tail, and from the 
extreme tip to tip of wings. The result ha.« been in each case nearir 
the same the sternum being invariably found to be shorter than the 
wild rock-pigeon. I will give only a single table, as calculated by 
the standard from the ha.se of the beak to the oil-gland ; for the re- 
sult in this case is nearly the mean between the result obtained by 
the two other standards. 



Lfiigth of Slcrnvm. 







XUDCofOrNd. 


A<Sii>l 


5boit*b7 


Wllil R.K-kpliriicD ; StA 




Ji-ob 




rts 










0^ 


Bliuil fMCciTunbler |. H Ub 


• O'SB 


SSOllMS 


tl-45 


on 



Tliis tahh- eliows that in these twelve breeds thi' sternum is on an 
average rme-third of an inch (exactly -ilSS) shorter than in the rock, 
pigeon, I'Toiiortionally with the siw* of their bodies; so tliiit the 
atiTiuini has l)een reiluciHi by In-twcsm one-wventli ami one-eighth 
of its entire length : and this is a coDSidenihlo redaction. 

I liavo also mensureil in twenty-one birds, including the aboyti 
dozi'n. tlie pmmincnce of tlic* cr«‘st of tlie sternum rt-latively to its 
lengtli, indeiK-nciently of the size of tlie iHalf. In two of the 
twenty-one binls the crest was prominent in tlie same n-lative de- 
gree os in the rock pigeon ; in seven it was more i>romincnt ; but in 
five out of tlicse seven, namely, in a faniml, two scanderoons, and two 
English carriers, this gn-ater jiMniinence may to a certain extent be 
expluineil. as n prominent breast is admired and selected by fanciers : 
in tbi- remaining twelve binls tlie pn>niin«nce was less. Hence it 
follows that the crest exhibits a alight, tliough uncertain, tendency 
In iM-coroe reduced in prominence in a gn-ater degree than does the 
length of tlie sternum relatively to the size of Unly in coroitfirison 
witli the n'ek-pigi’on. 

1 have measured the length of the scapula in nine different large 
and small-sized breeds, and in all the scapula is proportionally 
shorter (taking the same standard as iK’fon'l than in the wild rock- 
jiigeoD. The reduction in lengtli on an average is very nearly one- 
fifth of an inch, or about one-ninth of the length of the scapula in 
the rook-pigeon. 

The arms of the fnrcula in all the apecimena which 1 compared, 
diverged leas, proportionally with the size of body, tbun in the 
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Thus in Ji runt -which measiireti from tip to tip of wings J»i inones, 
tta ted. ™ . vm litllo teE" (wKl 

iliteEdl til... 1. . ri»k-l.iS.‘>l. '"tell n.e.«.r.a f™ *'1> * 

m.kc.. It. . bull, a-M.b ^ "H w.pb«l= W' 

fl... tbo -me ,,x,l,.piEe....l. teeul. .... . .. te^ 

,lm.te,. In . pouter, tie toiml. bml m.t been lengtl.enea W”- 
«eu.lly trill. He lneie.ee, 1 leuEtl of llio l.oclj. Iii « "“.J"' 
tumhkr, -which meusured from tip to tip of wings .i inches thcr - 
foro only 3 Jr inches less than the rook-pigeon, the futcula was ban ly 
two thirds of the length of that of tho tock-iiigeon. 

We lhus clearly see tliat the sternum, scnpnltc, nml 
fiircul.a arc all voilueed in proporlioiuil length ; but when 
we turn to the Avings we tind what at lirst appears a 
wholly dilferent and' unexpected vesnlt._ 1 may here re- 
mark that I have not picked out specimens, but have 
used every measurement made hy me. Takiiig the length 
from the base of beak to tho end ot the tail as the 
standard of comparison, I hud that, out of thirty- ve 
hmls of various breeds, twenty-live have wuiga ot 
w, -eater, and ten have them of less proportional length, 
than in the rock-pigeon. Jb.t from the fre<iueutly corre- 
lated length nf the tail and wing-feathers, it is lietter to 
take as the standard of comparison the length Irmn the 
base of the hcak to the oil-gland ; and hy this standard, 
out of twenty-six of the same hirds which had been thus 
measured, twenty-one had wings too long, imd only fi\o 
had them too short. Jii the twenty-one birds tho wings ex- 
ceeded ill length those of the rock-pigeon, on an .u u age, 
hv U inch f whilst in the five birds they Aveve less m 
lengL hv only -8 of .an inch. As I was much surprised 
that the avings of closely confined birds should thus so 
frequently have hocn increased in length, it ocem-red to 
me that it might be solely <lne to the greater length ot 
the wing-feathers; for this certainly is the case avilh the 
iacohin,^vluch has avings nf imnsnal length.^ As m al- 
most every case I had measured the folded wings, I sub- 
tracted the length of this terminal part from that ot the 
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expanded wings, and tlius I obtained, with a moderate 
degree of accuracy, the length of the wings from the 
ends of the two radii, answering from wrist to wrist in 
our arms. The wings, thus measured in the same twenty- 
five birds, now g.ave a widely diUerenl result; for they 
were proportionally with those of the rock-pigeon too 
short in seventeen birds, and in only eight loo long. Of 
these eight birds, five were long-beaked,” and this fact 
perhaps indicates that there is some correlation between 
the length of the beak and the length of the hones of the 
wings, in the same manner as with tlie feet and tarsi. 
The shortening of the humerus and radius in the seven- 
teen birds may probably be attributed to disuse, as in the 
case of the scapulse and fureula to which the wing-bones 
are attached ; — the lengthening of the wing-feathers, and 
consequently the expansion of the wings from tip to 
tip, beins, on the other hand, as completely independent 
of use and disuse as is the growth of the hair or wool on 
our lonc^-haired dogs or long-woolled sheep. 

To sum up : we may confidently admit that the length 
of the sternum, and frequently the prominence of its 
crest, the length of the scapulse and fureula, have all been 
reduced in size in comparison with the same parts in the 
rock-pigeon. And I presume that this may be safely at- 
tributed to disuse or lessened exercise. The wings, .as 
measured from the ends of the radii, h.ave likeudse been 
generally reduced in length ; hut, owing to the increased 
growth of the wing-feathers, the wings, from tip to 
tip, arc commonly longer than in the rock-pigeon. The 
feet, as well as the tarsi conjointly with the middle toe, 
have likewise in most cases become reduced ; and this it 
is probable has been caused by their lessened use; hut 




10 
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the existence of some sort of correlation betwwn the 
feet and beak is shown more plainly than the effects ot 
disuse. We have also some faint indication of a similar 
correlation between the main bones of the wing and the 

^‘'tnnmary m Pointa of difference beliceen the 
seuercfl domeatic Paces, and bchceen the xndimduai 

Birds. The beak, together with the bones ot the flice, 

differ remarkably in length, breadth, shape, and curva- 
inre The skull differs in shape, and greatly m the 
an<'le formed by the union of the premaxillary, nasal, 
and maxillo-jugal bones. The curvature of the lower 
iaw and the reflexion of its upper margin, as well as the 
Upe of the mouth, differ in a highly remarkable manner. 
The tongue varies much in length, both independently 
and in correlation with the length of the beak. The 
development of the naked, wattled skin over the riosmls 
and round the eyes varies in an extreme degree. The 
eyelids and the external orifices of the noslnls vary in 
leii'Tlh and are to a certain extent correlated with the 
de<i’ree of development of the wattle. The size and form 
of the rpsophagus and crop, and their capacity for in- 
flation, differ immensely. The length of the neck vanes. 
With the varying shape of the body, the breadth and 
number of the'ribs, the presence of processes, the number 
of the sacral vertebra, and the length ot the steriiuiri, 
all vary. The number and size of the cocc-ygeal verte- 
bra vary, apparently in correlation with the increased 
size of the tail. The size and shape of the perforations 
in the sternum, and the size and divergence of the arms 
of the furcula, differ. The oil-gland varies in develop- 
ment, and is sometimes quite aborted. The direction 
and length of certain feathers have been much modified, 
as in the hood of the Jacobin and the frill of the Turbit. 
The wing and tail feathers generally vary in length to- 
gether, but sometimes independently of each other and 
of the size of the body. The number and position of the 
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tail-feathers vary to an unparalleled degree. The primary 
and secondary 'wing-feathcrs occasionally vary in num. 
her, apparently in correlation with the length of the 
wing. The length of the leg and the size ot the tect, 
and, in connection with the latter, the number of the 
Bcutclhc, all vary. A web of skin sometimes connects 
the bases of the two inner toes, and almost invariably the 
two outer toes when the feet are leathered. 

The size of the body differs greatly: a runt has been 
known to weigh more than five times as much as a short- 
faced tumbler. The eggs differ in size and shape. Ac- 
cording to rarmentier,‘° some races use much straw in 
building their nests, and others use little ; but I cannot 
hear of any recent corroboration of this statement. The 
length of time required for hatching the eggs is uniform 
in all the breeds. The period at which the characteristic 
plumage of some breeds is acquired, and at which cer- 
tain changes of colour supervene, differs. The degree 
to which the young birds are clothed with down when 
first hatched is different, and is correlated in a singular 
manner with the future colour of the plumage. The 
manner of flight, and certain inherited movements, such 
as clapping the wing.s, tumbling cither in the air or on 
the ground, and the manner of courting the female, pre- 
sent the most singular differences. In disposition the 
several races differ. Some races are very silent ; othcr.s 
coo in a highly peculiar manner. 

Although many different races Lave kept true in cha- 
racter during several centuries, as we shall hereafter 
more fully see, yet there is far more individual variability 
in the truest breeds thaain birds in a state of nature. 
There is hardly any exception to the rule that those cha- 
racters vary most which are now most valued and at- 
tended to by fanciers, and which consequently are now 
being improved by continued selection. Tliis is indi- 
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rectly admitted by fanciers when they complain that it 
is much more difficult to breed high fancy pigeons up to 
the proper standard of excellence than the so-called 
toy pigeons, which differ from each other merely m 
colour ; for particular colours when once acquired are 
not liable to continued improvement or augmentation. 
Some characters become attached, from quite unknown 
causes, more strongly to the male than to the female 
sex ; so that we have, in certain races, a tendency 
wards the appearance of secondary sexual characters, 
of which the aboriginal rock-pigeon displays not a trace. 



.. Thttl«n»if..w4fcrJohBn«l«r wcOy *Uh ihe «el ef «pr<K 

lor wth 4lfcroe«« In »Uuel«r» dew**^' ' * 
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CHAPTER VI. 
PIGEONS — emtinued. 



ON THE ABORIGINAL PARENT-STOCK OF THE SEVERAL DOMESTIC 
RACES — HABITS OF LIFE — WILD RACES OF THE BOCK-PIGEON 
— DOVECOT-PIOEONS — PROOFS OP THE DESCENT OF THE SEV- 
ERAL RACES FROSI COLU>IBA LIVIA — KEUTILITT OP THE 
RACES "WHEN CROSSED — REVERSION TO THE PLPMAGE OP THE 
WILD ROCK-PIGEON — CIRCCMETANCES FAVOURABLE TO THE 
FORMATION OF THE RACES — ANTiqUITT AND HISTORY OP THE 
PRINCIPAL RACES — MANNER OF THEIR FORMATION — SELEC- 
TION — HNCONSCIODS SELECTION — CARE TAKEN BY FANCIERS 
IN SELECTING THEIR BIRDS — SLIGHTLY DIFFERENT STRAINS 
GKADHAILY CHANGE INTO WELL-MARKED BREEDS — EXTINCTION 
f)F INTERMEDIATE FORMS — CERTAIN BREEDS REMAIN PERMA- 
NENT, WHIL ST OTHERS CU.ANGE — SLT.ItIARY, 

The differences described in the last chapter between 
the eleven chief domestio races and between individual 
birds of the same race, would he of little significance, 
if they had not all descended from a single wild stock. 
The question of their origin is therefore of fundamental 
importance, and tmiat ho discussed at considerable length. 
No one will think this superfluous who considers the 
great amount of diflcrcnce between the races, who knows 
how ancient many of them are, and how truly they 
breed at the present day. Fanciers almost unanimously 
believe that the different races are descended from sev- 
eral wild stocks, whereas most naturalists believe th.at 
all are descended from the Columba livia or rock jiigeon. 

Temminck’ has well observed, and Mr. Gould has 
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made the same remark to me, that the ahongmal parent 
must have been a species which roosted and built its west 
on rocks; and I may add that it must have been a soeial 
bird For all the domestic races are highly social, and 
none are known to build or habitually to roost on trees. 
The awkward manner in which some pigeons, kept by 
me in a summer-house near an old walnut-tree, oecasioa- 
ally alighted on the b.arer branches, was evident.* Nev- 
ertheless, Mr. II, Scot Skirving informs me that he often 
saw crowds of pigeons iu Upper Egypt settling on the 
low tree-s, but not on the palms, in preference to the mud 
hovels of the natives. In India Ur. Blyth’ has been 
assured that the wild C. lima, var. intermedia, some- 
times roosts in trees. I may hero give a curious instance 
of compulsion loading to changed b.abits : the banks of 
the Nile above hit. 28“ 30' are perpendicular for a long 
distance, so that when the river is full the pigeons cannot 
alir'ht on the shove to drink, and Mr. Skirving repeat- 
edly saw whole flocks settle on the water, and drink 
whilst they floated down the stream. These flocks seen 
from a distance resembled flocks of gulls ou tbc surface 
of the sea. , , „ 

If any domestic race bad descended from a 8])ccie3 
which was not social, or which built its nest or roosted ia 
trees,* the sharp eyes of fanciers would assuredly have de- 
tected some vestige of so diflerent an aborigmal habit. 
For we have reason to believe that aboriginal habits are 
long retained under domestication. Thus with the com- 
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mon ass we see sif^na of its original desert life iti its 
strong dislike to cross the smallest stream of water, and 
111 its pleasure in rolling in the dust. Tlie same strong 
dislike to cross a stream is common to the camel, wliicli 
lias been domesticated from a very ancient period. 
Young pigs, though so tame, Bomotimes scpiat when 
frightened, and thus try to conceal themselves even on an 
open and bare place. Young turkeys, and occasionally 
even youngfowls, when the lieu gives the danger-cry, run 
away and try to liUle themselves, like young partridges 
or pheasants, in order that their mother may take flight, 
of which she has lost the power. Tlie innsk-duek (Z?sn- 
drocygna viduata) in its native country often jierches and 
roosts on trees,' and our domesticated musk-ducks, though 
such sluggish birds, “ are fond of perching on the tops of 
barns, walls, &c., and, if allowed to spend the night in 
the hen-house, the female will generally go to roost by 
the side of the hens, but the drake is too heavy to mount 
thither with ease.”' We know that the dog, however 
well and regularly fed, often bmies, like^the fox, any su- 
perflons food ; and we see him turning round and round 
on a carjiet, as if to trample down grass to form a bed ; 
we see him on bare pavements scratching backwards as 
if to throw earth over his excrement, although, as I be- 
lieve, this is never effeetod even where there is earth. In 
the delight with which lambs and kids crowd together 
and frisk on the smallest hillock, wc see a vestige of their 
former alpine habits. 

Wo have therefore good reason to believe that all the 
domestic races of the pigeon arc descended either from 
some one or from several sjiecics which both roosted and 
Iniilt their nests on rocks, and were social in disposition. 
As only five or six wild species with these habits and 
making any near approach in strucluro to the domos- 
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ticateil pigeon are known to exist, I will enumerate 
them. • 



FirstlT, the Cdtmhti /<r»ronof<J rescmhles certain dome^c rar 
ties in its plutnagc, with the one marked and never-failinp differet 
of a white hand wliich crosses the tail at some distance from the i 
trcmity. This species, moreover, inhabits the Himalaya close 
tl.e limit of iK-rpetual snow ; and therefore, as >lr. Blyth has 
marked is not likely to have been the parent of our domestic breeds 
whiel. thrive in the hoti.-st countries, &>condly, the C. rupcitm 
of f.-ntral Asia, which is imem.edialc ’ between the C. UuroHola and 
Hria : but has ni’arly the same coloured tail with the tormer species 
Thirdly, the f W'/mNi builds and roosts, accordinff to Te 

winck, on rocks in the Malayan archipelago : it is white, excepting 
parts of the wino and the tip of the tail, which are black : Us legs 
are livid-coloure-l. and this is a character not observwl in any addt 
domi-stic tiioi'on ; but 1 neisl not tiave mentioned tins species or the 
closelv-alliiHl C. ho-f'o-w. as ih.-y in fact belong to the genus Carpo- 
riliagi Fourthlv, Omnen. wliich raug.-s from Oum.-a to 

the Cape of Uooii IIoih'. and nK«ts either on trin-s or rocks, according 
to the miture of the country, Tliis specii-s ludongs to the gi-niis 
StricKenas of ReicUenliacU, hut is closely allieil to true Cnliirabn ; it 
i„ *n «.mi. i-ctent cohmnHl like certain domestic rw'i-s, and has lJUCJl 



said to hi' domefticateii in Abyssinia; but Mr, Mansfield I’arkyns. 
will! collected the binls of tliat country luul knows the species, informs 
me that this is a mistake. Monswer the Omnr.i is cl.aructeri^i-d 
I'V the) feathers of the neck having jM'culinr notched tiiw,— a cliariir. 
ter not observe! in any domestic race. Fif.hly, the CV.fi/ml.it 
of Europe, which roosts on trei-s, and builds its nest m holes, either 
in trees or the gmund : this species, as far ns extemai clmracters go. 
might he the parent of several domestic races ; but, though it crosses 
readily with the true rock-pigeon, the oflspring. as we shall pre- 
sently see. are sterile hybrids, and of such sterility there is not a 
traco when the domi-stic races are intercrossied. It should also b© 
observed that if we were to admit, against all iirobability, that any 
of the foregoing five or six speeies were the parents of some of our 
domestic pigeons, not the heist light woulil be thrown on the chief 
dilTerencea la-tween the eleven most strongly-marked races. 

We now come to the best known rock-pigeon, the Cvtumba liria, 



’ Prnc. ZeolOK. See.. 1P38, P- <*’*■ 
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whicli is often desi^ated in Europe pre-eminently as the Rork-pi- 
pcon, and which nnliiraliRts believe to be the parent of all the dn- 
juc'Sticated breeds. This bird agTifs in every ewntial character 
with the bnrcds which have been only slightly modlfieii. It differs 
from all otln'r species in hcing of a slaty blue colour, with two black 
bars on the wings, and with the croup (or loins) white- Oocasinn- 
ally birds are seen in Fan>e and the Hebrides with the black bars 
ri-placi'd by two or three black spots ; this form has been named by 
Hreliin ’ C. but this species has not been admitted as distinct 

by other ornithologists, Oraba " even found a difference bi'tween 
the wing-bars of the same binl in Faroe. Another and rather more 
distinct form is either truly wild or bus become feral on the; cliQs 
of England, and was doubtfully named by Mr. Blytb “ as C.ajfinif, 
hut is now no longer considered by liim as a distinct species. C. nf- 
finii is rather smaller than the rock-pigeon of the Scottisli islands, 
and has a very different apiiearanco owing to the wing-coverts being 
chequered tvith black, with similar marks often extending over the 
hack. The chequering consists of a large black Bi>ot on the two 
sides, hut eWefly on the outer side, of each feather. The wing-bars 
in the true rock-pigeon and in the chequered variety are, in fact, due 
to similar though larger spots symmetrically crossing the secondary 
wing-feather and the larger coverts. Henta; the chequering arises 
merely from an extension of these marks to other parts of tho 
plumage. Chequered birds are not confined to the coasts of Eng' 
land ; for they were found by Graha at Faroe : and W. Thompson 
says that at Islay fully half the wild rock-pigcons were chequered. 
Colonel King, of Hythe, storked his dovecot with young wild 
birds which he himself procured from nests at the Orkney Islands ; 
and sc-vcral specimens, kindly sent to me by him, were all plainly 
chequered. As we thus see that chequered birds occur mingled with 
tho true rock-pigeon at three distinct sites, namely. Faroe, the Ork- 
ney Islands, and Islay, no im]Kirlance can bo attached to this natu- 
ral variation in tho plumage. 

Prince C. L. Bonaparte,'’ a great divider of species, enumerates, 
with a mark of interrogation, as distinct from C. UxM. the C. furrt- 
cofo of Italy, the C. rttpcrfm of Daouria, and the Schinpm of 
Abyssinia ; but these birds differ from C. lieia in characters of tho 




■' 'Annsls »nd Msg, «f Nat- Hbl.,’ *’ ‘ Coup-d'wll anrl'Ordre ilea PI- 
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most trifline value. In the British Muaeam there is a chequered 
pigeon. pcoLhly the C. S-Aimpen of Bonaparte from Ahyssmi^ 
To these mav be added the C. gymnoryelut of It. R. Gray from . 
Africa, ivliich is slightly more distinct, and hw rather more nak^ 
skin round the eyes than the rock pigeon ; but frorn infomiaiu n 
given me bv Dr. Daniell. it is doubtful whether tlijs is a wild 
bird, for dov’ecot pigeons (which I have esamined) are kept on the 

*^^6° wUd "i^k-pitreon of India (C intermedia of Strickl^d) has 
been more generally accepted as a distinct species. It eliiefly dif- 
fers in the croup being blue instead of snow-white; but as Mr 
Blyih informs me, the tint varies, being sometimes albescent, hen 
this form is domesticated chequered birds appear, just as occurs in 
E.rop. rtib tte truu 0. Moreo.-.r .b.U 
Iv have proof that the blue and white croup is a highly lanable 
character; and B«hstein“ as-serts that with dovecot-pigwns m 
Germany this is the most variable of all the characters of the plu- 
mage. Hence it may be concluded that C. inttrmedta cannot be 
ranked as speciBcaUv distinct from C. litia. 

In Madeira there is a rock-pigeon wliich a few ormthologista 
have suspected to be distinct from C. Una. I have examined numer- 
ous specimens collected by Mr. E. V. Harcourt and Mr. Ma«m 
Thevare rather smaller than the rock-pigeon from the Zetland 
Islands, and their beaks are plainly thinner ; but the thickness of 
the beak varied in the several aiiecimens. In plumage there is 
remarkable diversity ; some specimens are identical m every feather 
(I speak after actual comparison) with the rock-pigeoo of «he ^net- 
land Islands; othera are chequered, like C. ajiinu rom the c hffs of 
Enrrland but generallT to a greater degn.'o. being almost black o> er 
the^wliolB back ; others are identical with the ao^alled C. inlmnedta 
of India 10 the degree of blueness of the croup : whilst olhl^^B have 
this |>art very pale or very dark blue, and are likewise cheque . 
So much variability raises a strong suspicion that tlieee l-irds are 
domestic pigeons wliiclt liave become feral. ^ • 

From these facts it can hardly be doubted that C. ftei'n, ajtni*. tn- 
Urrnedla. and the forms marked with an interrogation by Boonparte, 
ought all to be included under a single spi-cies. But it is quite im- 
material wliellier or not they are thus ranked, and wliellier some 
one of these forms or all are the progenitors of the variou-s domestic 
kinds, as far as any light is thus thrown on the differences between 
ths more strongly-marked races. That common dovecot-pigeonB. 
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wliirh »TC kppt in various parts of llie world, are descended from 
one or fnim several of tbe above-men*inni-<l wild varieties of C. Kina, 
no one who eonii>ares them will doubt. But l«-fore making a few 
nmiarks i>n dovecot-pigeons, it should be statrnl that tlie wild rock- 
pigeon has iH'i-n found easy to tame in s<-veral countries. We have 
Been that Colonel King at llytlie stnck<-d his dovecot more than 
twenty years ago with young wild birds taken at the Orkney Is- 
lands, and since this time they have greatly multiplied. The accu- 
rate JfacgiUivray '* asserts tliat ho completely tamed a wild rock- 
pigeon in the Hebrides : and several accounts are on recorl of these 
pigiKiuB having bred in dovecots in the Shetland Islands. In India, 
as Cai>taln Hutton informs me. the wild rock pigeon is easily tamed, 
and breeds readily with tlie domestic kind ; and Mr. Blyth '* as.serts 
that wild birds come frequently to the dovecots and mingle freely 
with their inhabitants. In the ancient "Ayeen Akbery' it is writ- 
ten that, if a few wild pigeons be taken, '* they are sj-eedily joined 
by a thousand others of their kind,’’ 

Dovecot-pigeons are those which are kept in dovecots in a semi- 
domesticated state: fo; no special care is taken of them, and they 
procure their own food, except during the severest weather. lu 
England, and. judging from MM. Boitard and Corhie's work, in 
France, the common dovecot-pigeon exactly resembles the chequered 
variety of C. liwt; bat I have seen dovecots brought from York- 
shire, without any trace of chequering, like the wild rock-pigeon of 
the Shetland Islands. The chequered dovecots from the Orkney 
Islands, after having been domesticated by Colonel King for more 
than twenty years, diffi-red slightly from each other in the darkness 
< f their plumage, and in the thickness of their iM-aks ; tin- thinnest 
beak being rather tliicker tlian the thickest nm- in the Madeira 
liirds. In Oemiany. according to Bechstciii, the common dovecot- 
])igenn is not chequeriHl. In India tlii-y often beromo chequered, 
and .sometinica pied with white ; the croup also, as I am informed 
by Mr. Blyth, Vcomi-s nearly white. I have received from Sir J. 
Brookt' some dovecot-pigi-ons, which originally came from the 
Natunas Islands in the Malay archiiudagn, and which had been 
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crossed \vitU the Singapore dovecots ; they were small, and the dark- 
est variety was extremely Uke the dark chequered vanety with a 
blue croup from Madeira ; but the lieak was not so thin, though 
decidedly thinner than in the rock-pigeon from the Shetland Islands. 
A doverot-nigenn sent to me by Mr. Swinhoe from F.iochow, m 
Chinn, was likewise rather small, but differed in no other respect. 

I have also received, through the kindness of Dr, Dnniell, four liv- 
ing dovecot-pigeons from Sierra Leone ; ” these were fully iw large 
as tlie Sliotland rock-pigeon, with even bulkier bodies, lu plumage 
some of them were identical with the Shetland rock-pigeon, hut 
with the nietallic tints apparently rather more hrilliant ; others ha^l 
a blue croup and resembled the che<iuered variety of C. uitei-mtdui 
of India ; and some were so much cliequered as to be nearly bliu-k. 
lu these four binls the lu'uk differed slightly in length, but in all it 
was decidedly shorter, more massive, and stronger than in the wild 
rook-pigeon from the Shetland Islands, or in the English dovecot. 
When the beaks of these African pigeons were compared with the 
tliinnest l-aka of the wiUl Madeira specimens, tlie contrast was 
great • tlie former heing fully one-third thicker in a vertical direc- 
tion tlian the latter ; so tliiit any one nt first would have felt meUned 
to rank these birds as specilirally distinct ; yet so r'evfectly gradua- 
ted a scries could be fornir'd between the above-mentioned varieties, 
that it wa-s obviously imiiouiiiiih; to sepamlo them. 

To sum up: the wiliT Columba Ui}la, incluOiii" under 
this name't’ intmnedirr, and the other still more 

closely-affiiied geographical races, 1ms a vast range from 
the southern coast of Norway and tlie Faroe Islands to 
the shores of the Mediterranean, to Madeira and the Ca- 
nary Islands, to Abyssinia, India, and Japan. It varies 
greatly in plumage, Vicing in many places dicquered with 
lilack, and having either a white or hlue croup or loins; 
it varies also slightly iu the size of the beak and body. 
Dovecot-pigeons, which no one disputes arc descended 
fi'om one or more of the above wild forms, present a sim- 
ilar but greater range of variation in plumage, in the size 
of body, and in tbe length and thickness of the beak. 



oftUeCsMt oMJaln«a,' Ui.215), putlhli- 



© The Complete Work of Charles Darwin Onll 



p, TI. 



THEIE PARENTAGE. 



229 



There seems to he some relation between the croup being 
blue or white, and the temperature of the couutiy inhab- 
ited by both wild and dovecot-pigeons; for nearly all the 
dovecot-pigeons in the northern parts of Europe have a 
white croup, like that of the wild European rock-pigeon ; 
and nearly all the dovecot-pigeons of India have a blue 
croup like that of the wild Q. Udermedia of India. As 
in various countries the wild rock-pigeon has been found 
easy to tame, it seems e.xtremely probable that the dove- 
cot-pigeons throughout the world are the dcseendants of 
at least two, and perhaps more wild stocks, but these, as 
we have just seen, cannot bo ranked as specifically distinct. 

With respect to the variation of C. livui^ we may 
without fear of uontradlclion go one step further. Those 
pigeon-fanciers who believe that all the chief races, such 
as Carriers, Punters, F.antails, Ac., arc descended from 
distinct aboriginal stocks, yet admit tliat the so-called 
toy-pigeons, which dilfer from the roek-jiigcon in little 
except in colour, are descended from this bird. By toy- 
pigeons are meant such birds as Spots, Nuns, Helmets, 
Swallows, Priests, Monks, Porcelains, Swabians, Arch- 
angels, Breasts, Shields, and others in Europe, and many 
others in India. It would indeed be as puerile to su])- 
pose that all these birds are descended from so many 
distinct wild stocks as to suppose this to bo tlie case 
with the many varieties of the gooseberry, heartsease, 
or dahlia. Yet these jiigeons all breed true, and many 
of them present sub-varieties which likewise truly trans- 
mit their character. They differ greatly from each 
other and from the rock-pigeon in plumage, slightly 
in size and proportions of body, in size of feet, and 
in the length and thickness of their beaks. They differ 
from each other in these re.spects more than do dovecot- 
pigeons. Although we may safely admit that the latter, 
which vary slightly, and that the toy-pigeons, which vary 
in a greater degree in accordance with their more highly- 
domesticated condition, are descended from C. in- 
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clodinq under this nume the above-e.mmeruted uuld g.o- 
uranhicul races; yet the question becomes far more 
Sifficult tvbcu tve consider the eleyeu 
most of tvhich have been so profoundly modihed. It can, 
hon-cver, be shown, by indirect evidence of a perfectly 
conclnsive nature, that these principal races are not de- 
scended from so many wild stocks ; and if tins he once 
admitted, few wiil dispute that they are the 
of a lima, which agrees with them so closely in habits 
and in most characters, which varies in a state of nature 
and which has certainly undergone a considerable amount 
of variation, as in the toy-liigcoiis. Ik e shall moreover 
prcsmitly sec how eminently favottrahle eircomstancea 
iiave been for a great amount of modilication in the more 

(''irefiillv ti'iiileil Ijvectls. . • > 

' The reasons for concluding that the several^ prineipa 
races have not descended from so many ahoviginal and 
unknown stocks may he grouped under the 
l,„ds— /'Ml/, if the eleven chief races have notm isen 
from the variation of some one species, 
geographical races, tliey must he dc.eendcd ‘ " 

Ltiemely distinct aboriginal species; for no 
crossing between only six or seven wi d - 

dime races so distinct as pouters, carriers, runts, faiitails, 
tiirbits, short-faced tutnhlors, .jacohines, ,and Iriintpetcis 
How cmild crossing prodiirc, for instance, a pouter or a 
faiitail, unless the two supposed aboriginal parents pos- 
sessed the remarkable character, of these breed. I 
am aware that some naturalist,, following I alias, hi heto 
that crossing give, a strong tendency to variation, inde- 
pendently of the charaoter, inheiatcd from cither p,iicnt. 
They believe that it would be easier to raise a pontei oi 
fantail pigeon from crossing two distinct species, neillier 
ot whJi possessed the characters of these races, than 
from any single species, I can Bud few facts iti siippovt 
of this doctrine, and believe m rt only to almutod degiic , 
but in a fature chapter I shall have to recur to this sub- 
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ject. For our present purpose the point is not inaterinl. 
The question which concerns us is, wiicther or not many 
new and important characters have arisen since man first 
domesticated the pigeon. On the ordinary view, varia- 
bility is due to changed conditions of life ; on the Palla- 
eian doctritie, variability, or the appearance of new cha- 
racters, is due to sonic mysterious effect from the crossing 
of two species, neither of which possess tlie characters in 
question. In some few instances it is credible, though 
for several reasons not jirobablc, that well-marked races 
have been formed by crossing ; for instance, a barb might 
perhaps have been formed by a cross between a long-beak- 
ed carrier, having large eye-wattles, and some short-beak- 
ed pigeon. That many races have hceii in some degree 
modified by crossing, and that certain varieties wliich aro 
distinguished only by yieculiar tints have arisen troni 
crosses between dilVerontly-colonrcd varieties, may he ad- 
mitted as almost certain. On the doctrine, therefore, 
that the chief races owe their differences to their descent 
from distinct species, we must admit that at least eight 
CH- nine, or more probably a dozen species, all having tlio 
same habit of breeding and roosting on rocks and living 
in society, cither now exist somewhere, or formerly exist- 
ed but have become extinct as wild birds. Considering 
how carefully wild pigeons have been collected tlirmigh- 
out the world, and what conspicuous birvls they are, es- 
pecially when frequenting rocks, it is extremely impro- 
bable that eight or nine species, which were long ago 
domesticated and therefore must have inhabited some 
anciently known country, should still exist in the ivild 
state and be unknown to ornithologists. 

The hypothesis that such species formerly existed, but 
biive become extinct, is in some slight degree more pro- 
bable. But the extinction of so many species within the 
historical period is a bold hypothesis, seeing how little 
influence man has had in exterminating the common 
rock-pigeon, which agrees in all its habits of life with the 
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domestic races. The C. Uoia now exists and flourishes 
on the small iiorUievn islands of Faroe, on many islands 
olF the coast of Scotland, on Sardinia and the shores ot 
the Mediterranean, and in the centre of Indi.a. F.anciers 
have sometimes ima-:iiied that the several suiiposcd pa- 
rciU-species were originally confined to small islands, 
and thus mi-ht readily liave heeu exterminated ; but tlie 
facts just given do not favour the probability of their 
extinction, even on sm.all islands. Nor is it probable, 
from what is known of the distribution of buds, that 
the islands near Europe should have been inhabited 
by peculiar species of pigeons ; and if we assume that 
distant oceanic islands were the homes of the supposed 
parent-species, we must remember that ancient voyages 
were tediously slow, and that ships were then ill-pro- 
vided with fresh food, so tiiat it would not have been 
easy to bring home living birds. I have said ancient 
voyages, for nearly all the races of the pigeon were 
kmnni before the year 1800 , so that the supposed wild 
species must have been captured and domesticated before 
that date. 

6'ecoHf?/y.— The doctrine that the chief domestic races 
have descended from several aboriginal species, implies 
that several species were formerly so thoroughly domes- 
ticated as to breed readily wlieu confined. Although it 
is easy to tame most wild birds, experience shows us 
that it is difficult to get them to hrecd- freely under con- 
fiiiciuout; allliough it must be owned lhat_ tins is less 
difliciilt with pigeons Ui.an with most other birds. Dur- 
ing the last two or three hundred years, many birds have 
be” n kept in aviaries, but hardly one has been added 
to our list of thoroughly reclaimed species ; yet on tlio 
above doctrine we must admit that in ancient times 
nearly a dozen kinds of pigeons, now unknown in the 
wild state, were thoroughly domesticated. 

Most of our domesticated animals have run 
wild in various parts of the world ; but birds, owing 
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apparently to their partial loss of the power of flight, 
less often tlian quadrupeds. N’evertheless I have met 
with accounts showing that the common fowl has becomo 
feral in South America and perhaps in West Africa, ami 
on several islands; the turkey was at one time almost 
feral on the banks of the Parana; and tbo Guinea-fowl 
has become perfectly wild at Aseensinn ami in .Jamaica. 
In Ibis latter island the pe.acock, also, has become a 
maroon bird.” Tbe common dnek wanders from its 
home and becomes almost wild in Noifolk. Hybrids 
between the common and imtsk-duck which have bccomo 
wild have been shot in North America, Hclginm, and 
near the Caspian Sea. The goose is said to have rnn 
wild in La Plata. The common dovecot-pigeon has be- 
come M'ild at Juan Fernandez, Norfolk Island, Ascension, 
probably at Madeira, on the shores of Scotland, and, as 
is asserted, on tbe banks of the Hudson in North Ame- 
rica.'* But how different is the case, when we turn to 
the eleven chief domestic I’aces of the pigeon, wl;ich are 
supposed by some authors to be descended from so many 
distinct species ! no one has ever pretended that any one 
of these races has been found wild in any quarter of the 
world ; yet they have been transported to all countries, 
and some of them must have been carried back to their 
native homes. On the view that all the races are the 
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product of variation, we can understand why they have 
not become feral, for the great amount of modification 
which thevhave undergone shows how long and bow 
thoroughly they have been domesticated ; and this would 
unfit them for a wiMlife. . ■ err 

Fourthly.— I! it be ae.umc.l that the characteristic dil- 
fercnces bettrcen the various domestic races are due to 
descent from several aboriginal species, ivc must con- 
clude that man chose for domesticatiou tu ancient times 
either intentionally or by ch.ince, a most abnorm.a act 
• of pit-eons ; for that species resembling such birds as 
pouuws, fa, nails, carriers, barbs, short-faced tumblers, 
turbits, Ac., would be in the highest degree abnormal, 
as compared with all the existing members of the great 
pigeou-farailv, cannot be doubled. Thus we should hai e 
W believe ih.at man not only formerly succeeded m 
thoroughlv domesticating several highly abnorm.al spe- 
cies, hut that these same species have since all becoine 
extinct, or are at least now unknown. 3 Ins double acci- 
dent is so extremely improbable that the assumed exist- 
ence of so many abnormal species would require to bo 
supported by the strongest evidence. On the other hand, 
if all the races are descended from C. wo can iin- 

dersland, as will hereafter be more fully explained, bow 
any slight deviation in structure which first appeared 
would continually be augmented by the preservation of 
the most strongly marked individuals ; and as the power 
of selection would be applied according to man s fancy, 
and not for the bird’s own good, the accumulated amount 
of deviation would certainly be of an abnormal nature in 
comparison with the structure of pigeons living m a 

state of nature. * .v . *i „ 

I have already alluded to the remarkable fact, that the 
ch.aracteristic differences between the chief domestic 
races are eminently variable : we see this plainly in the 
creat difference in the number of the tail-feathers in the 
fantail, in the development of the crop in pouters, in the 
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length of the be.ik in turahlers, in the state of the wattle 
in carriers, &c. If these characters are the result of suc- 
cessive variations aJdeil together by selection, we can 
understand why they should be so variable: for these 
are the very parts whieli have varied since the domesti- 
cation of the pigeon, and therefore would be likely still 
to vary ; these variations moreover have been recently, 
and arc still being accumulated by man's selection ; 
therefore they have not as yet become firmly fixed. 

/’//V/i/y.— All the domestic races pair readily together, 
and, what is equally important, their mongrel oft‘si>ring 
are perfectly fertile. To ascertain this fact I made many 
experiments, which are given in the note below ; and 
recently Mr. Tcgetmeier has made similar experiments 
with the same result.” The accurate Neumeister ” as- 
serts that when dovecots are crossed with pigeons of any 
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Other bree.l, the mongrels are extremely fertile and 
hanlv. 3D1. Hoitard aud Corbie ” affirm, after their great 
cxoe’rienee, that with crossed pigeons the move distinct 
the breeds, the more productive are their mongrel off- 
spring. I ’admit that the doctrine first broached by 
I'allas is highly probable, if not actually proved, namely, 
Unit closely allied species, which in a state of nature or 
wdion first captnreil would have been in some degree 
sterility after a long course 
c consider the great differ- 
1 as pouters, carriers, runts, fan- 
tails turbits, "tumblers, &c., the fact of their perfect, or 
even increased, fertility when intercrossed in the most 
complicated manner becomes a strong argument in favour 
of their having all descended from a single species. This 
argument is rendered much stronger when we hear (I 
append in a note” all the cases which I have collected) 





© The Complete Work of Charles Darwin Online 



Ca*f. TL 



THEIR PARENTAGE. 



237 



that hardly a single -well-ascertained instance is known 
of hybrids between two true species of pigeons being fer- 
tile, inter sc, or even when crossed with one of their pure 
parents. 

Sixthly . — Excluding certain important characteristic 
ditterences, the chief races agree most closely both with 
each other and with C. livia in all other respects. As 
previously observed, all are eminently sociable; all dis- 
like to perch or roost, and refuse to build in trees ; all 
lay two eggs, and this is not a universal rule with the 
Columbida* ; all, as far as I can hear, require the same 
time for hatching their eggs; all can endure the same 
great range of climate; all ju'efortho same food, ami are 
passionately fond of salt; all exhibit (with the .asserted 
exception of the tiunikiu and turner, which do not differ 
much in any other character) the same peculiar gestures 
when courting the females; and all (with the excepUou of 
trumpeters and laughers, which likewise do not difler much 
ill any other character) coo in the same peculiar maimer, 
unlike the voice of any other wild pigeon. All the co- 
loui-od breeds display the same peculiar metallic tints on 
the breast, a character far from gener.al with jugeons. 
Each race presents nearly the same range of varintioii in 
colour ; and in most of the races we have the same singu- 
lar correlation between the development of down in the 
young and the future colour of plumage. All have tlie 
proportional length of their toes, ami of their primary 
wing-feathers, nearly the same, — characters which are 
apt to differ in the several members of the Coluinbidaj. 



mod from T.tulgaritstad EdopUUt mi- 

male lijbride paired wllb Ibelr pore pa- 
reati. ri>. Turtur ralffdrfe aod Ihe 
Erlupistes. acd likewise with T. Htoria 
and with CW'imia aeiMW, and manyefgi 

At Peril, kybrldi bare bees ral»ed (I«^. 
GeoiTroy Saint HlUlre. ■ Hi;l. Xat G£n£- 
rale,' tom. Ul. p. l»} from TVrtar awrt- 
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In those races which present some remarkable deviation 
of structure, such as the t.ail of fantails. crop of pouters, 
beak of canlers and tumblers. &c.. the other parts re- 
mam nearly unaltered. Now every naturalist wilbadmit 
iliat it would be scarcely possible to pick out a dozen 
natural species in any Family, winch should agree closely 
ill habits and in general structure, and yet should dificr 
creatlv in a few characters alone. This fact is explicable 
throii^b tbe doctrine of natural selection ; for each suc- 
cessii^ modification of structure in each natural species 
is preserved, solely because it is of service; and sucli 
modifications when largely accumulated imply a great 
chancre in the habits of life, and thU will almost ceruinly 
lend to other chaiisres of structure throughout the whole 
organisation. OnUie other hand, if the several races of 
the pigeon h.ave been produced by man through selectiun 
and variation, we c.an readily \mderstaiid how it is that 
they should still all resemble o.ach other in habits and in 
those many characters which man has not cared to modi- 
fy whilst they differ to so prodigious a degree in those 
parts which have struck his eye or pleased his fancy. 

llesi.lcs the points above enumerated, in which all the 
domestic races resemble C. Uvia and each other, there is 
one which deserves special notice. The wild rock-pigeon 
is of a slaty-blue colour ; the wings arc crossed by two 
black bars ; the croup varies in colour, being generally 
white in the piffcon of Europe, and blue in that of India 5 
the tail has a black bar close to the end, and the outer 
webs of the outer t.ail-feathers are edged with white, ex- 
cept near the tips. These combined characters are not 
foun<l in any wild I'igeon besides C. Hvia. I have looked 
carefully through the great collection of pigeons m the 
British Museum, and I find that a dark bar at the end 
of the tail is common; that the white edging to the outer 
tail-feathers is not rare; but that tbe white croup is ex- 
■ treraely rare, and the two black bars on the wings occur 
in no other pigeon, excepting the alpine C. kuco/iota and 
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C. rupcsirU of Asia. Now if we turn to the domestic 
r.ices, it is liiglily reniavkiible, as an eminent faiieior, i\Ir. 
Wifkiug, observed to me, that, whenever a iiliie bird nji- 
penvs in any race, tlio wings almost invariaiily show tlio 
double black bars.” Tlie primary wing-feathers may be 
wliite or black, and the whole body may be of any colour, 
but if the wing-coverts alone are blue, the two bl.ack bars 
surely appear. I have myself seen, or acquired trust- 
worthy evidence, as given below,’" of blue birds with 
black bars on the wing, with the croup cither wiiite or 
very pale or dark blue, with tbe tail having a terminal 
black bar, and witli the outer feathers cxtenially edged 
with white or very paie coloured, in the following races, 



Th«ro ii one exception to the rule, 
namely in a eub-v-arlety oftbe swallow 
of Oe-roan origin, which is figured Ifr 

Mr. Wlcklng. Tills bird i« blue, but 



of tbe cbiefrKes, this exception slgnl- 
flee thelessaslUc swallow approaches 
closely in structure to C. livia. In 
many sub-varletlee, the black bars are 
replaced hy bars nf varlauscolours. Tbe 
figuiea gken by Ncumelster are sufficient 
te Shaw tbal, K Ibe wings alone are blue, 
tbe lilackwlng-bnrs appear, 
ss I have observeil blue birds wUb all 
the above luentlaned marks In tbe fol- 



lowing tacos, which seemed to he per- 
fectly pure, and were ahown at various 
esblUltlons. poulcra, with the dmilde 
black wing-bars, with while croup, dark 
bar to end of tall, and white edging to 
outer lall fealbcrs, Turlilts, with all 
these same characters, FanUlls, wUIUhe 
same; but the greupinsomo was bluish 
or pure blue: Mr. Wlcklng bred blue 
fontalls from two black birds. Carriers 
(Including tbe fiogadoltcn of Neumei- 

which 1 examined bad white, and two 
bad blue croups ; the white edging to 
tbe outer tall-feitbers was not preseot 
In alb Mr. Corker, a great breeder, as- 



sures me that, if black oarrlers are 
matched fur many successive genera- 

wing-bars. Hunts of the elongated 



fealbera bad while edges. Neumeister 
figures the great Florence Runt of a blue 
colour with black bars. Jacobins are 
very rarely blue, but I have received 

stances of the Muo variety with Mack 

bars having appeared Id England : blue 

Jacobins were bred by Mr, Brent from 
two black birds. I bare seen common 
tumblers, both Indian and KngUsh, aud 
sbort-faoed tumblers, of a blue colour, 
wlih black wing-bars, with the black 
bar at the end of tbe Util, and willi the 
outer tall-featbers edged with white; 
Ibe croup In all was blue, or extremely 
pale blue, never ahsulutely wldtr. Blue 
barbs and trumpeters serin to be ex- 



cessively rare; but Ncuracisicr, who 
may be Implicitly trusted, figures blue 
varieties of both, with black wing-bars. 
Mr. ItrenI informs me that be bus seen 
a blue barb ; and Mr, H. Weir, as I am 
loforraed by Mr, Tegetmeier, once bred 
a silver (which means very pale blue) 
barb from two yellow birds. 
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which, as I carefully obsen-ed in each case, appeared to 
be perfectly pure : namely, in Pouters, Faiitails, Tumblers, 
Jacobins, Tiirbits, Barbs, Carriers, Runts of three dis- 
tinct vaiieties. Trumpeters, Swallows, and in manyother 
loy-piseons, which, as I>eing closely allied to C. llvia, are 
not worth enumerating. Thus we see that, in purely- 
bred races of every kind known in Europe, blue birds oc- 
casionally appear having all the marks which charac- 
lerise C. Ih'ia, and which concur in no other wild species. 
Mr. Blyth, also, has made the same observation with re- 
spect to the variiyts domestic races known in India. 

Certain valuations in the plumage are eq,ually common 
in the wild C. livia, in dovecot-pigeons, and in all the 
most highly modified races. Thus, in aU, the croup varies 
from white to blue, being most frequently white in Eu- 
rope, and very generally blue in India.” We have seen 
that the wild C. livia in Europe, and dovecots in all parts 
of the world, often have the upper wing-coverts chequered 
with black ; and all the most distinct races, when blue, 
are occasionally chequered In precisely the same manner. 
Thus I have seen Pouters, Fantails, Carriers, Turbits, 
Tumblers (Indian and English), Swallows, Bald-pates, 
and other toy-]>igeous blue and chequered ; and Sir. Es- 
quilant has seen a chequered Runt. I bred from two 
pure blue Tumblers a chequered bird. 

The fiicts hitherto given refer to the occasional appear- 
ance in pure races of blue birds with black wing-bars, 
and likewise of blue and chequered birds; but it will 
now be seen that when two birds belonging to distinct 
races are crossed, neither of which have, nor probably 
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have li!ul during many generalinns, a trace of blue in 
their plumage, or a trace of wing-hars and the oliicr cha- 
racloristic marks, they very fre<iuently produce inoiigrel 
ofls))ruig of a blue colour, Boiuelimes chequered, with 
black \vingduu-s, Ac. ; or if not of a blue colour, yet with 
the several characteristic marks more or less plainly de- 
veloped. I was led to investigate this subject from MM. 
Uoitard and Corbie’'* having asserted that from crosses 
between certain breeds it is rare to get aiiytliiiig but bi- 
sets or dovecot-pigeons, which, as we know, are liluc birds 
with the usual characteristic m.arks. We shall hereafter 
see that this subject possesses, iiidcpcudeutly of our pre- 
sent object, considerable interest, so that I will give the 
results of my own trials in full. I selected for experiment 
races whicli, when pure, very seldom produce birds of a 
blue colour, or have bars on their wings and tail. 

The nun is wliite, with the head, tail, and pi'imary 
win'r-feathers black; it is a breed which was established 
as long ago as the year 1000. I crossed a inalG" nun with 
a female red common tmuhler, which latter variety gen- 
erally breeds true. Thus neither parent had a trace of 
blue ill the plumage, or of bars on the wing and tail. I 
should premise that common tumblers are rarely blue lii 
Enghaiid. From the above cross I reared several young: 
one was red over the whole back, but with the tail as 
blue as that of the. rock-pigeou; the terminal bar, how- 
ever, was absent, but the outer fe.uhcrs were edged with 
white : a second and thinl nearly resembled the lirst, but 
the tall in both presented a trace of the bar at tlic end : a 
fourth was brownish, ami the wings showed a trace of 
the double bar: a fifth was pale hlue over the whole 
breast, back, croup, and tail, but the neck and primary 
win"-feathers were reddish ; the wings presented two dis- 
tinct bars of a red colour; the tail was not harred, but 
the outer feathers were edged with white. I crossed this 
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an4 tail-tVathers white ; others were dark reddish-hrown, 
ami others snow-white: none had a trace of wlns-hars 
or of the white croup. I then paired toijether two of 
these mongrels, namely, a brown and black bird, and 
their olTspring displayed wing-bars, faint, hut of a darker 
brown tlian the rest of bodv. In a second brood fi'oni 
the same parents a brown bird was produced, with seve- 
ral white feathers confined to the croup. 

I crossed a male dim dragon belonging to a family 
which had been dun-coloured without wing-hars during 
several generations, with a uniform red barb (bred from 
two black barbs) ; and the ofls|»ring presented decided 
but faint trices of wing-bars. I crossed a uniform red 
male runt with a wliite trumpeter; and the offspring 
had a slaty-blue tail, witli a bar at the cud, and with the 
outer feathers edged with white. I also crossed a female 
black and white cheipierod trumpeter (of a diffi-ront 
strain from the last) tvith a male alniond-Uunhler, neither 
of which exhibited a trace of blue, or of the white croup, 
or of the bar at end of tail : nor is it prob.able that tlm 
progenitors of these two birds li.ad for many generations 
exhibited any of these characters, for I have never even 
lioard of a blue trumpeter in this counti-y, and my al- 
rnond-lumbler was purely bred; yet the tail of this 
mongrel was bluish, with a broad black bar at the end, 
and the croup was perfectly white. It may be observed 
in several of these cases, that the tail first shows a ten- 
dency to become by reversion blue; and this fact of the 
persistency of colour in the tail and tail-coverts ” will 
Bui’prise no one who has attended to the crossing of 
pigeons. 
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The last case which I will give is the most curious. I 
iiairod a mongrel female barb-fantail with a mongrel 
male barh-spot; neither of which mongrels ]w.l the 
least blue about them. Let it be remembered tnat blue 
barbs are excessively rare ; that spots, as has been 
already stated, were perfectly char.actenzcd m the year 
1676, and breed perfectly true ; this likewise is the case 
with white fautails, so much so that I have never heard 
of white fautails throwing any other colour. Iseverthc- 
less the offspring from the above two mongrels was ot 
exactly the same blue tint .as that of the wild rock-pigeon 
from tlie Shetland Islands over the ivhole back and wings ; 
the double black wing-bars were equally conspicuous; 
the tail was exactly alike in all its characters, and the 
croup was pure white; the head, however, was tinted 
with a shade of red, evidently derived Ironi the spot, and 
was of a paler hlnc than in the voek-pigeon, as was the 
stomaeh, So that two black barbs, a red spot, and a 
while fantail, as the four pnroly-hrod grandparents, pro- 
dneed a bird of the same general blue colour, together 
with every characteristic mark, as in the wild Columba 

^"'witli respect to crossed breeds frequently producing 
blue birds elicquered with black, and resembling m all 
respects both the dovecot-pigeon and the chequered 
wild variety of the rock-pigeon, the statemeut belore 
referred to by 5i:M. -Boitard and Corbie would almost 
suffice ; but I will give three instances of the appearance 
of such birds from crosses in which one alone of the pa- 
rents or great-grandparents was blue, but not chcqueie . 
I crossed a male blue turbit with a snow-white trumpet- 
er, and the following year with a dark, leaden-brown, 
short- faced tumbler; the offspring from the first cross 
were as perfectly chequered as any dovecot-pigeon ; and 
from the second, so much so as to be nearly as black as 
the most darkly chequered rock-pigeon from Madeira. 
Another bird, whose great-grandparents were a white 
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tnimiiotov, a white fantail, a white red-spot, a red runt, 
and a blue pouter, was slaty-blue and dicquered exactly 
like a dovecot-pigeon. I may here add a remark made to 
me by Mr. Wicking, who has had more experience than 
any other person iii Enghunl in breeding pigeons ol' 
various colours: namely, that when a blue, or a blue aiul 
chequered bird, liaving black wing-bars, oiieo appears in 
any race and is .allowed to breed, these characters are so 
strongly transmitted that it is extremely diflicult to 
eradicate them. 

What, then, are we to conclude from this tendency in 
all the chief domestic races, 'both when purely bred and 
more especially when intercrossed, to produce offspring 
of a blue colour, with tlic same characteristic marks, vary- 
ing in the same manner, as in Columba livia? If we 
admit that these races have all descended from C. liaiu, 
no breeder will doubt that the occasional appearance of 
blue birds thus cliaraoterised is accounted for on the well- 
known principle of “throwing back” or reversion. Why 
crossing should give so strong a tendency to reversion, 
we do not with certainty know; but abund.aiit evidence 
of this fact will he given in the following chapters. It is 
probable that I might have bred even for a century pure 
black barbs, spots, nuns, while fantails, trumpeters, tfcc., 
without obtaining a single blue or barred bird ; yet by 
crossing these breeds I reared in tlie first and second gen- 
eration, during the course of only three or four years, a 
considerable munber of young birds, more or less plainly 
coloured blue, and with most of the characteristic tnarks. 
When hlack and white, or black and red birds, are crossed, 
it would .appear that a slight tendency exists in both p;v- 
rents to produce hliie offspring, .and that llii.s, when com- 
bined, overpowers the separate tendency in either parent 
to produce black, or white, or red offspring. 

If we reject tlic belief that all the races of tho pigeon 
are the modified descendants of C. liciu, and suppose that 
they are descended from several aboriginal stocks, then 
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we must choose Ijetween the three following assumiUions : 
firstly, that at least eight or nine species formerly existed 
which were aboriginally coloured in various ways, hut 
have since varied in so exactly the same maimer as to 
assume the colouring of C. mi; but this assumption 
throws not the least light on the appearance of sueli col- 
ours and marks when the races arc crossed. Or secondly, 
we may assume that the aboriginal species were all coi- 
ourc.l blue, and had the wing-bars and oUier characteristio 
marks of C. livii , — a supposition which is highly im- 
probable, as besides this one species no existing member 
of the Columbidte presents tliese combined characters ; 
and it would not he possible to find any other instance of 
several species identical in jilumagc, yet as different m 
imiiortant points of structure as are pouters, fantails, car- 
riers, tumblers, &c. Or lastly, we may assume that al 
the races whether descended from C. livia or from several 
abori.rinal species, although they have been bred with so 
much cave and are so highly valued by fanciers, have all 
been crossed within a dozen or score of generations with 
C. livia, ami have thus acquired their tendency to produce 
blue birds with the several characteristic marks. I have 
said that it must be assumed that each race has been cross- 
ed with C. livia within a dozen, or, al the utmost, within 
a score of generations ; for there is no reason to believe 
that crossed oftspring ever revert to one of their ances- 
tors when removed by a greater number of generations. 
In a breeil wliicli has been crossed only once, tlie tendency 
to revei-sion will naturally become less and less in the suc- 
ceedim' geiicr.ations, as in each there will he less ami less 
of the blood of the foreign breed ; but when there lias been 
no cross wiih a distinct breed, and there is a tendency in 
both parents to revert to some long-lost character, this 
tendency, for all that we can see to the contrary, may be 
transmitted undirainished for an indefinite number of 
generations. These two distinct cases of reversion are 
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oflon confiiuiHled togetlior by tiiose who have written on 
iniieritiineo. 

CouNiilerinQ;, on the one hand, tlie iiniirobahility of the 
tlo’ce assuinjilions whteh liave just been discussed, and, 
on the otlier hand, how simi>ly tlie facts are exjdaineil on 
the |>i'inei])le of reversion, we may eoiielmle that tlie oei'a- 
sional appearance in all the races, botli when purely bred 
and more cspcoially when crossed, of blue birds, some- 
times cheiiucred, with double win.o-bars, with white or 
blue croups, with a bar at tlie end of the tail, and with tlio 
outer tail-feathers edged with wliite, atfords an argument 
of the greatest weight in favour of the view tliat all are 
descended from Vulituiba /h'iti, including under this name 
the three or four wild varieties or sub-species before eim- 
merated. 

To sum up the six foregoing arguments, whicli are 
opposed to the belief that the cliief domestic races are 
the descendants of at least eight or nine or pcrliaps a 
dozen species ; for the crossing of any less number would 
not yield the characteristic diftcrences between the seve- 
ral races. Firstli/, the improbability tliat so many spe- 
cies should still exist somewhere, hut he unknown to 
oriiithologUla, or that they sliould have become within 
the historical period extinct, although man has had 
so little induenee in extermiiiatiiig the wild C. Uviu. 
Sro,i<7l;/, the iinpruhability of man in former times 
having tlioronghly domesticated and rendered fertile 
imder contincment bo many species. TlimU;/, these sup- 
]iosi‘d species having nowhere hocoiuo feral, 
the extraordinary fact tliat man should, intentionally or 
hy ehanee, have chosen for domestication sovei-al species, 
cxiremely almorinal in ch.aracler; and furthermore, the 
points of structure which render these supposed species 
BO ahnormal being now highly variahle. Fif'hhj, the 
fact of all the races, though difl'ering in many impnrt.int 
points of structure, producing perfectly fertile mongrels; 
whilst all the hybrids which have been produced between 
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even closely allied species in the pigcon-faimly are sten e. 
Sixthh! the remarkable statements just given on the 
tendency in all the races, both when purely bred and 
when crossed, to revert in numerous minute details ol 
colouiliig to the character of the wild rock-pigeon, and 
to vary in a similar manner. To these arguments may 
be added the extreme improbability that a number ot 
species formerly existed, which differed greatly from each 
other in some lew points, but which resembled each other 
ns closely as do the domestic races in other pouityt 
structure, in voice, and in all their habits of life. hen 
these several facts and arguments are fairly taken into 
consideration, it would require an ovcrwheliiniig amount 
of evidence to make us admit that the duet dmnesuc 
races are descended from several aboriginal stocks ; and 
of such evidence there is absolutely none. 

The belief that the chief domestic races are descended 
from several wild stocks no doubt has arisen from the 
appavent improbability of such gwiit modifications of 
structure liaving been effected since man first domesti- 
cated the rock.pigeon. Xor am I surprised at any degree 
of hesitation in admitting their common origin : lonnei ly, 
■when I went into mv aviaries and watched such birds as 
pouters carriers, barbs, fantails, and short-faced tumblers, 
&c, 1 ’could not persuade myself that they had all 
desccmltJ from U.o Bomii wild Block, oml tlmt loan lm4 
conBcomoitlj in one bcobc oi-catcd tiicBo rcmavkablo modi- 
fications. Therefore I have argued the question of their 
oriaiu at great, and, as some will think, superduous 
length. 

Finally in favour of the belief that all the races arc 
desceuded from a single stock, we have in Cohnnhia Ih'ia, 
a still existing and widely distributed species, which can 
be and has been domesticated in various countries. This 
species aerrees in most points of structure and in all its 
habits of life, as well as occasionally in every detail of 
plnraafre, with tbe several domestic races. It breeds 
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freely ■with them, and produces fertile offspring. It 
varies in a state of nature,” and still more so when semi- 
domesticated, as shown by comparing the Sierra lA'ono 
]iigeons with those of India, or with those whicli appa- 
rently have run wild in Madeira. It has undergojio 
a still greater amount of variation in the case of the 
numerous toy-pigeons, which no one supposes to be 
descended from distinct species ; yet some of these toy- 
pigeons have traDsmitte<l their cliaracter truly for centu- 
ries. WiiT, then, should we hesitate to believe in that 
greater amount of variation which is necessary for liie 
production of the eleven chief races? It should be borne 
in mind that in two of tbe most strongly-marked races, 
namely, carriers and short-faced tumblers, the extreme 
foi-ms can be connected with the parent-species by gi'adu- 
ated differences not greater than those which may be 
observed between tbe dovecot-pigeons inhabiting differ- 
ent countries, or between the various kinds of toy- 
pigeons, — gradations which must certainly be attributed 
to variation. 

That circumstances have been eminently favourable for 
the modification of tbe pigeon through variation and 
selection will now be shown. The earliest record, as has 
been pointed out to me by Professor Lepsius, of pigeons 
in a domestie.ated condition, oceura in the fifth Egyptian 
dynasty, about 3000 nc. but Mr. Birch, of the British 
Jluscmn, informs me that the pigeon appears in a bill of 
fare in the previous dynasty. Domestic pigeons are 
mentioned in Genesis, Leviticus, and Isaiah." In the 
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time of the r.onmns, as we hear from Pliny,” immense 
prices were siven for pigeons ; “ nay, they arc come to 
tills pass, that they can reckon up their pedigree and 
nice.” In India, about tlie year 1600 , pigi;ons were much 
valued by Akber Khan : 20,000 birds were carried about 
with the court, and the merchants brought valuable 
collections. “ The monarchs of Iran and Turan sent him 
some very rare breeds. His Majesty,” says the courtly 
historian, “l>v crossing the breeds, which method was 
never jiractised before, has improved them astonish- 
ingly.” Akher Khau possessed seventeen distinct kinds, 
eight of which were valuable for beauty alone. At about 
tliis same period of ICOO the Dutch, according to Aldro- 
vaiiili were as eager about ]>igcons as the Uomaus had 
formerly been. The breeds wind, were kept during the 
lifteeiilh century in Kurope inul in India apparently dif- 
fered from each other. Tavernier, in his Travels in 1077, 
speaks, as does Ch.ardin in 1735. of the vast number of 
pigeon-houses in Persia; ami the fonner remarks that, as 
Christians were not permitted to keep pigeons, some of 
the vulgar actually turned Mahometans for this sole 
])urpose^ The Km’peror of Morocco hail his favourite 
kec]ter of ]iigeons, as is mentioned in Moore’s treatise, 
published 1 737. In England, from the time of Willughby 
ill 1071* In the present day, ns well as in Germany and in 
France, numerous treatises have been jmblished on the 
pigeon. Ill India, .about a Itumlred years ago, a Persian 
treatise avas avritten ; and the avriler thought it no light 
ail’air, for he begins avith a solemn ina’oeation, “iu the 
name of God, the gracious and merciful.” Many large 
towns, in Europe and the United States, now have their 
societies of devoted jugoon-liiiieiers: at present thei’e are 
three sueh societies in London. In India, as I liear Irom 
Mr. Blytii, tlie inhabitants of Delhi and of some other 
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ffi'fnt fitica are eager fanciers. Jlr. Laynnl informs mo 
tliat most of tliQ known breeds arc kej)t in Ceylon. In 
China, according to Mr. Swinhoe of Amoy, ami Dr. 
Lockliart of Sliangai, carriers, fantails, tninblers, and 
oliier v.-irietica arc reared witli care, especially by the 
bonzes or jiriesls. The Chinese fasten a kind of whistle 
lu the tail-feathers of their pigeons, and .as the floek 
wheels through the air they produce a sweet sound. In 
the late Abhas Pacha was a great fancier of 
fantails. Many j.igcons arc kept at Cairo and Constanti- 
nople, and these h.ave lately been imported by native 
merchants, as I hear from Sir W. Elliot, into Soulheni 
India, and sold .at high ])rices. 

The foregoing statements show in how many countries, 
and during how long a ])eriod, many men have been ]>as- 
sionately devoted to the breeding of pigeons. Hear liow 
an enthusiastic fancier at the present day writes : “ If it 
were possible for noblemen and gentlemen to know the 
amazing amount of solace and jdeasure derived from 
Almond Tninblers, when they begin to unJerstaud their 
properties, I should think that scarce any nobleman or 
gentleman would be without their aviaries of Almoiul 
Timiblcrs.”” Tlic ]ilcasure thus take'n is of i>arnmonnt 
importance, as it leads amateurs carefully to note and 
preserve each slight deviation of structure whicli strikes 
their flincy. Pigeons are often closely confined daring 
their whole lives; tliey do not jmrtake of tlieir natunilly 
varied diet; they have often been transported fronv one 
climate to anotlier ; and all these changes in their condi- 
tions of life would be likely to cause Variability, Pigeons 
have been domesticated for nearly 51)00 years, and have 
been kept in many places, so that the miinbers rc.arcd 
under domestication nuisi have been enormous ; and this 
is another circumstanee of high imjiortance, for it obvi- 
ously favours the chance of rare modifications of structure 
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occasionally appcai'ing. Slight variations of all kinds 
rroiild almost certainly be observed, and, if valued, would, 
owing to the following eircumstances, be preserred and 
propagated with unusual facility. Pigeons, differently 
from any other domesticated animal, can easily bo mated 
for life, and, though kept with other pigeons, they rarely 
prove nnfailhfid to each other. Even when the male 
does break his marriage vow, he does not permanently 
desert his mate. I have hred in the same aviaries many 
pigeons of different kinds, ami never reared a single bird 
of an impure strain. Hence a fancier can with the greatr 
est ease select and match liis birds. He will also soon 
see the good results of liis care ; for jugeons breed wltli 
extraordinary rapidity. He m.ay freely reject inferior 
birds, .as they serve at an early age as excellent food. To 
sum np, pigeons arc easily kept, paired, and selected ; v.ast 
numbers have been roared; gro.at zeal in breeding them 
has been shown by many men in various countries; and 
this wonhl loud to their close discrimination, and to a 
strong desire to exhibit some novelty, or to surpass other 
fanciers in the oxcellencc of already established breeds. 



Jlistori/ of thejn-bicijtal Races of the Pigeon.'* 
Before (liKcuPsitiff the means amt steps by wbicli the chief racefl 
have beeu fomied, it will be advisable to Rive some Mstoricat details, 
for more is known of the history of the plsreen, little thouah tlus be, 
than of any otluT domesticated animal. Some of tbi> cases are in- 
teresting as I'Tovina how ions domestic varieties may be propagated 
with exactly the same or nearly the same characters; and otlier cases 
are still more interesting as showing how slowly but steadily races 
have1>een greatly modified during successiva genprations, In the 
lost chapter I stated that Trumpeters and Laughers, both so remark- 
able for their voices, seem to have been perfectly characterized in 
1733 ; and Laughers were apparently known in India before the 
year IGOO. Spots in 107G, and Nuns in tbe time of Aldrovandi, be- 
fore IGOO, wore coloured exactly as they now are. Common Tum- 
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■blorB nncl Orounil TumblorefThibitodin !ndi». before theye»r innO. 
tlie same extraonlinarr peculiarities of fiiffht as at liie prew-nt day. 
f.>rtUey are well d.-scribed in tlio ■ Ayeen Akbctj'.’ TUesc breeila 
tnay all liave existed for a mueU lonffer period ; we know only tlial 
they were perfi-ctly cliaracteriied at tlic dates aboee pren. Tlio 
itef'rtige lenph of life of thedomestic pip-on is probably about five nr 
six years ; if bo, some of tliose raeos liarc retained ibcir character 
perlbctlv for at least forty or 6fty Rcnerations. 

PuKfrrs. —These birds, as far as a very short description serees for 
comparison, app*-ar to have b.-cn well eharacterirwl in Aldsnvandi'a 
time,” before the year 1600. Length of Isidy and length of leg are 
at the present time the two chief points of cxcellenee. In 1735 
Moore said (see Mr. J. M. Eaton’s edition)— and Moore wns a first- 
rate fancier— that he once sawa bird with a body 20 inches in lirngtli, 
'• though 17 or 18 inches is reckoned a very good length and he 
1ms seen the legs very nearly 7 inchw in length, yet a leg OJ or OJ 

long "mast be allowed to be a very good one.” Mr. Suit, the most 

Buccessful breeder of Pouters io the world, informs me that at pre- 
sent ll8o8) the standard length of the body is not less than 18 inches : 
but he lias measured one bird 19 inches in length, and has heard of 
20 and 22 inches, but doubts the truth of these latter statements. 
The standard length of the leg is now 7 inches, but Mr. Buh has 
recently measured two of his own birds with legs 74 long. So that 
in the 123 years wliich have elapsed since 1735 there lias been hardly 
any increase in the standard length of the body : 17 nr 18 inches 

was formerly reckoned a very good length, and now 18 inches is the 

minimum stamlard ; but the length of leg seems to have increased, 
as Moore never saw one quite 7 inches bmg; now the standard is 7, 
and two of Mr Bult’s binls m«*asor<nl 74 inches in length. The ex- 
tremely slight improvement in Pouters, except in the length of the 
leg during the last 123 yi-ars, may Is? partly aeconnt.-d for by iho 
nedect wliieh they sofferixl. as I am informed by Mr. Bult, until 
within tlie last 20 or 30 years. Alsmt 176.5 '• there was a change of 
fashion, stouter and more feathered legs being preferred to thin and 
nearly naked legs. , . • t 

The first notice of the existence of this breed is in In- 
dia, before the year IGOO. as given in the ‘ Ayeen Akbcry ** at this 
date, judging from Aldrovandi. the lireed was unknown in Euroiw. 
In 1077 Willughby speaks of a Fantail with 26 tail-feathers ; in 
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1 735 Moore Baw one with 36 festlienc and inlS24 MM. Boitanl and 
{’nrlHe assert that in France hirils can eapilj" he found with 43 tnll- 
fi’atliers. In Ellfrland. tlie numlier of the tail-featUers is not at 
present bo much n-aunled as their upwanl direction and eximnslnn. 
The general carriaffe of the biltl is likewise now inucii reffardi-d. 
Tlie old deseriirtiouB do not suffice to show wlietlicr in tlic'se latt<T 
res[R‘cta tlien- iias been much improvement; but if fanlails had 
formerly esisti-d with their lieads and tmla touching eacli other, as 
at the i>res<'nt time, tlie fact woul<l almitst certainly havn lieen 
noticed. Tlie Fantails which are now fiiund in India probaiily show 
the stall' of tlie race, as far as carriap- is concerned, at the date of 
tiieir introiluctionintoEaroi>e: and some, said to have been bniupht 
from Calcutta, which 1 kept alive, were in a marked manner in- 
ferior to our exhibition birds. The .lava Fantail bIiuws tlie same 
difference in carriage ; and although Mr. Swiiihoe has counteil 18 
and 34 tail-feathers in his birds, a first-rate si>ecimell sent to mo 
had only 14 tail-feathers. 

Jiicofti'us.— This breed existed before 1600, but tlie hood, judging 
from the figuregivenbr Aldrovandi.didnot enclose the head nearly 
so perfectly as at present : nor was the head then wliite ; nor were 
the wings and tail so long, but this last character might have been 
overliHiked by the rude artist. In Moore’s time, in 1735, the Jacobin 
was consider^ the smallest kind of pigeon, and the bill is said to 
be very short. Hence either the Jacobin, or the other kinds with 
wldch it was then compared, must have been since considerably 
modified ; for Moore's description (and it must be remembered that 
he was a first-rate judge) is clearly not applicable, as far as sir/? of 
liody and Ivngtli of beak are concerned, to our presi-nt Jacobins. 
In 179,1. judging from BecliBtein.thu breed had assumed its present 
cliararter. 

riiriiit*.— It has generally la-en supposi'd liy the older tvriters on 
pigi'cins. that the Turbit is the ('<>rt1>eck of Aldrcvandi : but if tliis 
be the case, it is an extraordinaiy fact that the chararti'riBtic frill 
slioiild not have lioen noticed. The In-ak, moreover, of tin* Cortbeck 
is described as closely resembling that of the .laeolun, whicli shows 
a change in the one or the other race. The Turbit. with its 
rhnracteriBtlc frill and l)t.aring its pn-sent name, is descrilied by 
Willughby in 1G77 ; and the bill is said to be like that of the buU- 
fincli. — a goal coniimrison, but now more strictly applicable to tho 
bi'ak of the Barb. The sub-breed called thcOwl was well known in 
Moore's time, in ITS-I. 

Tiimiierf . — Common Tumblers, as well as Ground Tumblers, 
perfect as far as tumbling is concerned, existed in India before the 
war 1690 ; and at this penod diversided modes of flight, such as 
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flylnji at niRlit, the ascent to ajrrcatheljrht, ami manner of descent, 
seem to have hern tnui’h altemh-d to. as at tli<- pn-si-nt time, in Imlia. 
Helen “ iu Inoo saw in Paphlaaonia wliat he a.wrib.-s na '• a vc-ry 
now lliinjr, vi*. I'idoons which Hew so high in the air that they weri^ 
li«l to vii-w. but r>-tume<l to their pigeon-house without wimrnting-'’ 
Tliis manner of flight igeharaeteristieof ourpn-a<'nt Tumhlem, hut 
U is clear that Bohm wr>uU have mention.sl tlie act of tumiiling if 
till' pigeona di-scrilK'd liy him had tutnhUil, Tuniiilers were not 
known in Euroi«.‘ in lt«Hi, as tliey arc not mentioniHl by Aldrnvcimli, 
who discusses the flight of pigi'ons. They are briefly allieleil to by 
Willagbby, in 1(!«7. as Bmall pigeons " which show like fniitliallsin 
the air." The short -faci-d raci> did not exist at this periml. as Wil- 
lughby could not have ovcrlook.il birds so n-iuarkable forllnir 
small size anil short beaks, ^^‘e can even trace some of the steps 
by wlflcb this race has lieen pmdiirnl. ^fiwre in 1733 enumerate" 
correctly the chief points of exeellem-e, but dm-s not give any de- 
scription of the several sulrbreeiis : and from this fact Mr. Eaton in- 
fers*' that the short-faced Tumbler had not then come to full per- 
fection. Moore even speaks of the Jacobin as being the smallest 
pigeon. Thirtv veara afterwards, in 1765, in the Treatise dedicated 
to Mayor, short-faced Almond Tumblers are fully described, but the 
author, an excellent fancier, expressly swtes in his Prefnee (p- xiv.) 
that, “from great care and expense in breeding them, they have 
arrived to so great perfection and are so different from what they 
were 20 or 30 rears past, that an old fancier would have condemned 
them tor no other reason than because they are not like what useil 
tn be thought giKxl when he was in the fancy before." Henre it 
would appear that there wa" a rather sudden change in the charac- 
ter of the sUort-faciil Tiirahlec at about this perioil; and there is 
reason to suspect that a dwarf-.-l and half-monstrous bird, the pan-nt- 
form of the several ahort-faceil snlebreeiU, then appeaml. I suspect 
this becausi' short-fadHl Tumblers are Imrn with their beaks (ascer- 
tained by can-ful measurement | as short, proportionally with the 
size of their bodii-s, as in the niliiU bird ; and in this riiiiect they 
ditter greatly from all other breeils, wlucU slowly aetjuire during 
gro'Tth their various characteristic qualities. 

Since the rear 1705 there has l>een some change- in one of the 
chief eharactera of the short-faced Tumbler, namely, in the length 
of the lieak. Fanciers measun' the " head and beak " from 1'*'' I'P 
of the beak to the front comer of the eyeball. About the year 1703 
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a “ imd teak ” was conRidered pood « which, measured in tho 
usual manner, was | of an inch in lenpth ; now it ouplit not to ex- 
ceed i of an inch ; " it is however possible,” as Mr. Eaton candidly 
confcBses, ” for a bird to ho considered as ])lensant or neat even at § 
of an Inch, but exceeding that lengtli it must be looked upon us un- 
wintiiy of attention.” Mr. Eaton states that lie has never sc-en in 
tlie course of Ida life more tlian two or tiiree birds witli the " bead 
and l)eak " not exceeding lialf an incli in length ; ” still I beUevc in 
the course of a few years that the head and heak tvill lie shortened, 
ami tlmt half-inch birds will not be considered bo great a curiosity 
as at the present tlrao." That Mr. Eaton's opinion deserves atten- 
tion cannot he doubled, considering his success in winning prizes 
at our exhibitions. Finally in regard to the Tnmhler it may be con- 
cluded from the facts above given that it was originally introduced 
into Europe, probably first into England, from the East ; and that it 
then resembled our common English Tumbler, or more probably the 
Persian or Indian Tumbler, with a beak only just perceptibly shorter 
than that of the common dovecot-pigeon. M 1th respect to the 
short-faced Tumbler, which is not known to exist in the East, there 
can hardly be a doubt that the whole wonderful change in the size 
of the head, hcak, body, aud feet, and in general carriage, has been 
produced during the lust two centuries by continued selection, aided 
probably by the birth of a semi-monstrous bird somewhere about the 

year 1750. . 

Bunts.— 0! tlu'ir history little can he said. In the time of Pliny 
the pigeons of Campania woro the largest kiiosvn ; and from tins 
fact alone some authors assort that they wore Runts. In Aldrovnndi s 
time, in 1000, two sub-breeds existed ; but one of them, the short- 
beaked, is now extinct in Europe. 

Jfur&s.— Notwithstanding statements to the contrary, it seeraa to 
me impossible to recognise the barb in Aldrovnndi's descriptions and 
figures ; four breeds, however existed in the year 1000 wliich were 
evidently allied both to Barbs and Carriers. To show how ditTiculi 
it is to recc-gnlse some of the breeds described by Aldrnvandi, I will 
give the different opinions in regard to the above four kinds, named 
by him C. Imlirn, Vretensis, Giftturosa. and Persica. Willughhy 
thought that the Cuhmba Indifa was a Turbit, hut the eminent 
fancier Mr. Brent believes that it was an inferior Barb ; C. Ci'etniiiis, 
with a short beak and a swelling on the upper mandible, cannot be 
recognised: C. (falsely called) s^iHurosa, which from its rostrum, 
brree, crassum, el tuberosum seems to me to come nearest to the 
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Barli. Mr. Brput belic-res to bf a Canifr; and lasl'y. Ihi* C. Pfruea. 
,t Turficn. Mr. Brt'nt thinLs, and I quite o<meur with him. was a 
8hort-bi'ak>'d C’uiri.T with ' er>- Utile wntUe. In 10«7 the Barb was 
known in England, ami Willnghbr doscribea the beak as like that 
ol' the Turbit ; but it is not credible lliat his Barb shmild liavi- bad 
aU-iik like that of our pivsent birds, for so accurate an ohsi-rver 
ciiuld not have overlooked its groat brendtli. 

English Carritr.—'We may look in vain in Aldmvandi’a work 
for any liicl resemblingourprire Carriers ; the C.P(r/Cfn et Tiirriea 
of this author comes the nearest, but is raid to have had a short 
thick beak ; therefore it must have approarliml in character a Barb, 
and Imvo dlfferetl greatly from our Carriers. In Willughby’s lime, 
in 1877, we can cUarly recognise the Carrier, but be adds. “ the bill 
is not short, but of a moderate length,” a descriplioii which no oua 
woulil apply to our pnaent Carriers, so conspicuous for the extra- 
ordinary length of their beaks. The old names given in Europo 
to the Carrier, and the several names now in use in India, indicate 
that Carriers originally came fnira Persia ; ami \\ illoghhy s de- 
scription would i>erfeellr apply to the Bussonili Carrier as it now 
exists in -Madras. In later times we can partially trace th.^ progreM 
of elmnge in our English Carriers ; Moore in 1733 says ” an incli 
and. a hair is reckouetl a long 1>eak. though lliere are very good 
Carriers that are found not to excee.1 an inch and a quarter." 
Tliesc liirilB must liave resembletl. or iwrliaps iK-en a little superior 
to, tlio Carriers previously descrilM-.l. wliicii are now found in 
Persia. In England at llie present day " ll'cre are," as >lr. Eaton “ 
states. " beaks that would measure (from etlge of eye to tip of beak) 
one inch and three-quarters, and some few even two inches In 
length." 

From these histork-al tletails we see that nearly ak the 
chief domestic races existed before the year ICOO. Somo 
vomavkablo only for colour appear to have been identical 
with our present breeds, some were nearly the same, 
some considerably different, and some have since become 
exliiict, Several breeds, such as Fiimikins and Turners, 
the swallow-tailed pigeoa of Beclisteiii and the Carme- 
lite, seem both to have originated and to have disap- 
peared within this same period. Any one now yisiUng 
a well stocked English aviary would certainly pick out 
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as the most lUstinct kinds, the massive Runt, the Camcr 
with its wonderfully elongated beak and great wattles, 
the Barb with its short broad beak and eye-wattles, the 
short-faced Tumbler with its small conical beak, the 
Pouter with its great crop, long legs and body, the Fan- 
tail with its upVaiscd, widely-expanded, wL>ll-feathere<1 
tail, the Tnrbit with ita frill and short blunt beak, and 
tiie’.Tacobin with its liood. Now, if this same person 
cmild have viewed the pigeons kept before 1600 by Akber 
Khan in India and hy Aldrovandi in Europe, he would 
have seen the Jacobin with a less perfect liood ; tlie Tur- 
bit apparently without its frill; the Pouter with shorter 
legs, and in every way less remarkable — that is, it Aldro- 
vandi’s Pouter resembled the old German kind ; the Fan- 
tail would have been fiir less singular in appearance, and 
would have had much fewer feathers in its tail ; he would 
have seen oxcelleiit flying Tumblers, but be would in 
vain have looked for the marvellous short-faced breeds ; 
he would have seen birds allied to barbs, but it is ex- 
tremely doubtful whether he would have met with our 
actual Barbs ; and lastly, he would liave found Carriers 
with beaks and wattle incomparably less developed than 
in our English Carriers. He might have classed umst of 
the breeds iu the same groups as at present; but the 
differences between the groups were then lar less strong- 
ly pronounced than at present. In short, the several 
breeds bad at this early period not diverged in so great 
a degree from their aboriginal common jiarent, the wild 
roek-pigcon. 

Manner of Formation of the rhief Races. 

Wc will DOW consider more closely the probable steps 
by which the chief races have been formed. As long as 
pigeons are kept semi-domesticated in dovecots in tlieir 
native country, without any care in selecting and match- 
inc' them, they are liable to little more variation than the 
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wild C. Ih'la, namely, in the wings hceo min" ehoquorod 
with black, in the croup being bine or white, and in iho 
size of the boily. When, howi'ver, dovecot-pigeons are 
trntisjiorled into diversified conntries, such as Sierra 
I.eiiiie, the Malay archipelago, and Madeira (where the 
wihl C. Ih'ia is not known to exist), they arc exiiosed to 
new conditions of life ; and apparently in oonseqneneo 
they varj’ in a somewhat greater degree. When closely 
confined, either for the i>leasnrc of watching them, or to 
prevent their straying, they must he exposed, even under 
their native climate, to considerably difterent conditions ; 
fcv they cannot obtain their natural diversity of tooil ; 
and, what ia prohaldy more important, they are abun- 
dantly fed, whilst debarred from taking much exercise. 
Viider these circumstances we might expect to find, from 
the analogy of all other domesneated animals, a greater 
amount of individual variability than with the wild 
pigeon ; and this is the case. The want o exercise ap- 
parently tends to reduce the size of the feet and organs 
of flight; and then, from the law of correlation of 
growth, the beak apparently becomes affected. From 
what we now see occasionally taking place in our aviaries, 
we may conclude that sud-lcii variations or sports, such 
as the appearance of a crest of feathers on the head, of 
leathered feet, of a new shade of colour, of an addition.al 
feather in the tail or wing, would occur at rare intervals 
(luring the many centuries which have elajiscd since the 
jiigeon was first domesticated. At the present day such 
“ sports ” are generally rejected .as hlomishes ; and ihere 
is HO ninch mysterj* in the breeding of pigeons that, if 
a valuable sport did occur, its hist<wy would often bo 
concealed. Before the last hundred and filly years, there 
is hardly a chance of the history of any such sport hav- 
ing been recorded. But it by no means follows from 
this that such sports in former times, when the pigeon 
had undergone much less variation, would have been re- 
jected. We are profoundly ignorant of tbe cause of 
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each sudden and apparently spontaneous variation, as 
well as of the intinitely nmncrous shades of diffci'ence 
between the birds of the same family. But in a future 
chapter we shall see that all such variations appear to be 
the indirect result of changes of some kind in the con- 
ditions of life. 

Hence, after a long course of domestication, we rnight 
expect to see in the pigeon much individual variability, 
and occasional sudden variations, as well as slight modi- 
fications from tlie lessened use of certain parts, together 
with the effects of correlation of growth. But without 
selection all this would produce only a trifling or no ici, 
suit : for without such aid differences of all kinds would, 
from iho two following causes, soon disappear. In a 
healthy and vigorous lot of pigeons many more young 
birds are killed for food or die than are reared to matu- 
rity i BO that an individual having any peculiar character, 
if not selected, would run a good chance of being destroy- 
ed, and if not destroyed, the peculiarity in (piostion would 
almost certainly be obliterated by free intercrossing. It 
miglit,however, occasionally happen that the same varia- 
tion repeatedly occurred, owing to the action of peculiar 
and uniform conditions of life, and in this case it would pre- 
vail independently of selection. But when selection is 
broudit Into play all is changed ; for this is the foundation- 
stone in the formation of new r.acca ; and with the pigeon, 
circumstances, as we have already seen, are eminently fa- 
vourable for selection. When a bird presenting some 
coiis])icuou8 variation has been preserved, mid its offspi ing 
have been selected, carefully matched, and again propa- 
gated, and so onwasds during successive generations, the 
principle is so obvious that nollung more need be said 
about it. This may be called methodical selection, for 
the breeder has a distinct object in view, namely, to pre- 
serve some character which hps actually appeared ; or to 
create some improvement already pictured in his mind. 

Another form of selection has hardly been noticed by 
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those authors \vho have ilisciissed this subject, hut is even 
more important, Tliis form may be calleil iincone('!ous 
aefecfioD.f'.'Y the breeiler selects his birds unconsciously, 
nniiilentionally, and witliont method, yet he surely though 
slowly produces a great result. I refer to the effects which 
follow from each fancier at first procuring and afterwards 
rearing as good birds as he can, according to his skill, 
and according to the standard of excellence at each suc- 
cessive period. Ho docs not wish permanently to modify 
the breed; he does not look to the distant fiiUirc, or 
speculate on the final result of the slow accumulation dur- 
ing many generations of successive slight changes; he is 
content if he possessfs a good stock, and more than con- 
tent if he can heat his rivals. The fancier in the lime of 
Aldrovandi, when in the year lOOO he admired Ids own 
jacobins, pouters, or carriers, never rcficcted wliat tlieir 
dcseeiidants in the year 1860 would become; he wouM 
have been astonislied could he have seen our jacobins, our 
iiu|U'ovcd English carriers, .and our pouters; he would 
probably have denied th.at they were the descendants of 
iii.s own once admired stock, and he would perhaps not 
have valued them, for no other reason, as was written in 
170 S, “Ihaii because they were not like what used to ho 
thought good when he was in the fancy.” No one will 
attribute the lengthened beak of the carrier, the shorten- 
ed beak of the short-faced tumbler, the lengthened leg 
of the pouter, the more perfectly-enclosed hood of the 
jacobin, <tc., — changes effected since the time of Aldro- 
vandi, or even since a much later period, — to the direct 
and immediate action of the conditions of life. For these 
several races have been modified in various and even in 
directly opposite ways, though kept under the same cli- 
mate and treated in all respects in as nearly uniform .a 
manner as possible. Each slight change in the length or 
shortness of the beak, in the length of leg, itc,, has no 
doubt been indirectly and remotely caused by some change 
in the conditions to which the bird has been subjected, 
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but we must attribute the fiual result, as is manifest m 
those cases of which we have any historical record, to the 
coiitiuuea selection ami acciminhition of many slight suc- 
cessive variations. 

Till' action of unconscious selection, as far as pigeons 
are concerned, depends on a universal iiriuelple in human 
nature, namely, on our rivalry, ami desire to outdo our 
neighbours. IV’c see this iii every Heeling fashion, even 
ill our dress, and it leads the fancier to endeavour to ex- 
aggerate every jioculiarily in his breeds, A great autho- 
rity on pigeons “ says, “ Fanciers do nut and will not ad- 
mire a medium standard, tliat is, half and half, which is 
neither here nor tlierc, hut admire extremes.” AUer re- 
marking that the fancier of short-faced beard tumblers 
wishes for a very short beak, and that the fancier of long- 
faced heard tumblers wishes for a very long beak, he 
savs, n-ith rcsjiect to one of intermediate length, “ Don’t 
deceive yourself. Do you suppose for a moment the short 
or the long-faced fancier would accept such a bird as a 
fift ? Certainly not ; the short-faced fancier could see no 
beauty in it; the long-faced fancier would swear there 
was no use in it, &c.” In those comical passages, written 
seriously, we see tlic jninciple which has ever guided fan- 
ciers, and has led to such great modifications in all the 
domestic races which are valued solely for their heauty 
or curiosity. 

F.ashions iu pigeon-hreediug endure for long periods; 
we cannot change the structure of a bird ns quickly as 
we can the fashion of our dross. In the lime of Aldro- 
vandi, no doubt the more the pouter inflated his crop, the 
more lie was valued, Nevertheless, fashions do to a cer- 
tain extent change ; first one point of structure and then 
another is attended to ; or diflerent breeds are admired at 
different times and in different countries. As the author 
just quoted remarks, “the fancy ebbs and flows; a tlio- 
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rou'^h fancier no\v-a-days never stoops to breed toy-birds 
yet liiese very ’‘toys’* are uow most carefully bred in 
Germany. Breeds which at the i)rosent time are highly 
valued in India .are considered worthless in England. 
No doubt, when breeds are neglected, they degenerate ; 
still wo may believe that, as long as they are kept under 
the same conditions of life, character.s once gained will bo 
partially i-etained for a long time, and may form ihu 
starting-point for a future course of selection. 

Let it not be objected to this view of the action of un- 
conscious selection that fanciers would not observe or 
cave for extremely slight differences. Those alone who 
have associated with fanciers can be thoroughly aware of 
their accurate powers of discrimination acquired by long 
practice, and of the care and labour which tliey besto^v 
on their bii'ds. I have known a fancier deliberately study 
his birds day after day to settle which to match together 
.and which to reject. Observe how difficult the subject 
appears to one of the most eminent and experienced fan- 
ciers. Mr. Eaton, the winner of many prizes, says, “ I 
would here particularly guard you against keeping too 
great a variety of pigeons, otherwise you will know a lit- 
tle about all the kinds, but nothing about one as it ought 
to be known.” “It is possible there may be a few fan- 
ciers that have a good general knowledge of tlie severiil 
fancy pigeons, but there are many who labour under the 
de!u’fiion*of 8ui>posiiig they know wh.at they do not.” 
Speaking exclusively of one sub-variety of one r.ace, 
namely, the short-faced almond tumbler, and after saying 
that some fanciei-s sacrifice every property to obtain a 
good head and beak, and that other fander.s sacrifice 
everything for plumage, he remarks : “ .Home young fan- 
ciers who are over covetous go in for all the five prn].er- 
tics at once, and they have their reward by getting 
nothing.” In Indi.a, as I hear from Mr. Blyth, pigeons 
are likewise selected and matched with the greatest care. 
But we must not judge of the slight differences which 
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^ould have been veined in nneient days, by those vhioh 
are noiv valued after the formation of many races, each 
tvith its own standard of perfection, kept nniform by onr 
nnmerons Eihibitions. The ambition of the most enor- 
octie fancier may be fnliy eatisSed by the difflculty of ei- 
eelliog other fanciers in the breeds already established, 
■svilliout trying to form a now one. 



A difficulty witli respect to the power of selection wiU . 
perhaps already have occurred to the reader, namely, 
what conhl have led fanciers first to attempt to make 
sncIi singular breed, as pouters, fanlails, rarriers, &c. ? 
But it is this very difficulty which the principle ot un- 
conscious selecticm removes. Undoubtedly no f^incicr 
ever did iulculionally make sucii an attempt. All that 
Avc need suppose is that a v.ariation occurred sufficiently 
marked to catch the disoviiihnatuig eye of some aiieient 
fancier and then unconscious selection carried on for 
many genevalious, tiiat is, the wish of succeeding fanciers 
to excel tlieir rivals, would do the rest. In the case of 
the faiitail we may suppose that the first progenitor of 
the breed had a tail only slightly erected, as may now 
be seen in certain runts," with some increase m the 
number of the tail-feathers, as now occasionally occurs 
with nuns. In the case of the pouter we may suppose 
that some bird inflated its crop a little more than other 
pigeons, as is now the case in a slight degree with the 
cpsophagus of tlie tnrbit. IVe do not in the least know 
the origin of the common tumbler, hut we may suppose 
that a bird was born with some afibetiou of the brain, 
loading it to make somersaults in the air ; and the diffi- 
culty ill this ease is lessened, as wc know that, he ore 
the year 1600 , in Indi.a, pigeons remarkable for their 
diversified manner of flight were much valued, and by 
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till? order of the Emperor Afcljer Khan were sedulously 
trained and carefully matched. 

In the foregoing cases we have supposed that a. sudden 
variation, conspicuous enough to catch a fanciei s ojt, 
first appeared; hut even lids degree of abruptness m the 
process of variation is not necessary for the formation of 
a new breed. When the same kind of pigeon has been 
kept pure, ami has l.ce.i bred during a long period by 
two or more fanciers, slight .lifferences iu the strain can 
often be recognised. Tims I have seen first-rate jacoluus 
in one man's possession which certainly differed slightly 
in several characters from those kejit by another. I pos- 
sessed some esceilent barbs descended from a pair which 
had won a prize, and another lot descended front a stock 
formerly kept by that famous fancier Sir John Sebright, 
and these idaiuly differed in the form of the beak ; but 
the differences were so slight, that they conld hardly be 
described by words. Again, the common English and 
Dutch tumbler differ in a somewhat greater degree, both 
in length of bc.ak and shape of head. TVliat first caused 
these ^slight differences cannot be explained any more 
than why one man has a long nose and another a short 
one. In the strains long kept distinct by different fan- 
ciers, such differences are so common that they cannot 
be accounted for by the accident of the birds first chosen 
fur breeding having been originally as different as they 
now are. The explanation no doubt lies in selection of a 
slightly different nature having been aiiplied in each 
case; for no two fanciers Iiave exactly the same taste, 
and consequently no two, in choosing and carefully 
matching their birds, prefer or select exactly the s.ame. 
As each man naturally admires his own birds, he goes on 
continually exaggerating by selection wh.atevcr slight 
peculiarities they may possess. This will more especially 
happen with faueier.s living in different countries, who 
do not compare their stocks and aim at n common stand- 
ard of perfection. Thus, when a mere strain has once 
12 
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beeo formed, unconscious selection steadily tends to 
augment the amount of difference, and thus converts the 
stem into n sub-taeed, nnd this ultimatclr into n trull- 
marked breed or race. 

The principle of correlation of growth should never be 
lost sight of. Most pigeons have small feet, apparently 
caused" by their lessened use, and from correlation, as it 
would appear, their beaks have likewise become reduced 
in length. The beak is a conspicuous organ, and, as 
soon as it had thus become perceptibly shortened, fanciers 
would almost certainly strive to reduce it still more by 
tlkc continued selection of birds with the shortest beaks ; 
whilst at the s.amo lime other fanciers, as we know has 
actually been the case, would, in other sub-breeds, strive 
to increase its length. With the increased length of the 
beak, the tongue would become greatly lengthened, as 
would the eyelids with the increased development of 
tlie eye-wattles; with the reduced or increased size of 
the feet the number of the scutellaj would vary ; with the 
length of the wing the minibcr of the primary wing- 
feathers would diftbr; and with the increased length of 
the body in the pouter the number of the sacral vertebvro 
would be augmented. These important and correlated 
differences of structure do not invariably characterise 
any breed ; but if they had been attended to and selected 
with as much care as the more conspicuous external 
differences, there can hardly be a doubt that they would 
have been rendered oouslant. Fanciers could assuredly 
have made a race of tumblers with nine instead of ten 
primary wing-feathers, seeing how often the number nine 
appears without any wish on their part, and indeed m 
the case of the white-winged varieties in opposition to 
their wish. In a similar manner, if the vertebrie had 
been visible and had been attended to by fanciers, as- 
suredly an additional number might easily have been 
fixed in tbo pouter. If these latter characters had once 
been rendered constant we should never have suspected 
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that they had at first been highly variable, or that they 
had arisen from correlation, in the one case with the 
shortness of the wings, and in the other case with the 
longtU of the body. 

In order to understand how the chief domestic races 
have become distinctly separated from each other, it is 
important to boar in mind, that fanciei-s constantly try 
to breed from the best birds, and consL>(picntly that those 
which are inferior in the re(piisite qualities are in each 
generation neglected ; so that after a lime the less im- 
proved parent-stocks and many subsequently formed 
intermediate gradc.s become exliuct. This has occurred 
in the ease of the jionter, tiirbit, and trumpeter, for ihcso 
highly improved breeds are now left without any links 
closely connecting them either with each other or with the 
aboriginal voek-pigeon. In other countries, indeed, where 
the same care has not been applied, or where the same 
fashion has not prevailed, the earlier forms may long 
remain unaltered or altered only in a slight degree, and 
we are thus sometimes enabled to recover the connecting 
links. This is the case in Versia and India with the tum- 
bler and carrier, which there dilfiv but slightly from the 
rock-pigeon in the proportions of their beaks. 5o again 
in .Ta\% the fautail Bometimos has only fourteen caudal 
feathers, and the tail is much less elevated and ^xpandcl 
than in our improved birds ; so that the J ava bird forms 
a link between a first-rate fantail and the rock-jiigeon. 

Occasionally a breed may be retained for some particu- 
lar qu.ality in n nearly unaltered condition in the same 
country, together with highly modified ofishoots or sub- 
breeds, which are valued for some distinct projiprty. Vf o 
see this exemplified in England, where the common tum- 
bler, wliich is valued only for its flight, does not differ 
much from its parent-form, the Eastern tumbler ; whereas 
the short-faced tumbler has been prodigiously modified, 
from being valued, not for its flight, but for other quali- 
ties. Bnt the common-flying tumbler of Europe has 
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ah-ea(1y bo^iin to branch out into sliglitly different sub- 
breeJs, such as the common English tumbler, the Dutch 
roller, 'the Glasgow honse-tumidcr, .and the long-faced 
board tumbler, ”&c. ; and in the course of centuries, 
unless fashions greatly change, these sub-breeda will 
diverge through the slow and insensible process of uncon- 
scious selection, and become modified, in- a greater and 
greater degree. After a time the perfectly graduated 
links, whicii now oonneet .ail these sub-breeds together, 
will be lost, for there would be no object and much difli- 
culty in retaining anch a host of intemiediato aub-varie- 
ties. 

Tlie principle of divergence, together with the extinc- 
tion of the many previously existing intermediate forms, 
is so important for understanding the origin of domestic 
races, as well .as of species in a state of nature, that I 
will enlarge a little more on this suhjeet. Our third main 
gronji includes carriers, barbs, and runts, which are 
plainly related to each other, yet wonderfully distinct in 
several important characters. According to the view given 
in the last chapter, these three races have probably do- 
seemled from an unknown race having an intennediate clia-_ 
racter aiidlhis from the rock-pigeon. Tlieir characteristic 
differences are believed to be due to different breeders 
having at an early jieriotl admired diftereut points of 
6trncture^ and then, on the acknowledged principle of 
admiring extremes, having gone on breeding, without 
any thought of the future, as good birds as they could, — 
carrier-fanciers prefm'ing long beaks witli inneh wat- 
tle,— barb-fanciers preferring short thick beaks with 
much cyo'wattlo,— and runt-iiinciers not caring about the 
be.ak or wattle, but only for the size and weight of the 
body. This process will have led to the neglect and final 
extinction of the c.arlier, inferior, and intermediate birds; 
and thus it has come to jiass, that in Europe these three 
races are now so extraordinarily distinct from each other. 
But in the East, whence they were originally brought, 
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the fashion has been ilifforcnt, and we there see breeds 
whieh connect the higitly modified English carrier with 
the rock-i.igemi, and nthi-rs which to a certain extent 
connect earriers and runts. Looking hack to the tune 
of Aldrovandi, we find that there existed in Euro]io, 
h.'fore the vear ICOO, four breeds which were closely 
allied to earners and barbs, but wliieh cnm)>eteiit au- 
tlioiities cannot now identify with our jiix'sent barbs and 
carriers; nor can Aldrovaiidi’s runts bo identified with 
our {iresent rnnts. These four bvecils certainly did not 
differ from each other nearly so much as do our e.xisting 
Enslish carriers, barbs, and runts. All this is e.xactly 
what misbt have been anticipated. If we could collect 
all tbe pigeons which have ever lived, from before the 
time of the Romans to the present day, we should be 
able to group them in several lines, diverging from the 
parent rock-pigeon. Each line would consist of almost 
insensible steps, occasionally broken by some slightly 
greater variation or sport, and each would culminate in 
one of our present highly modified forms. Of the many 
former connecting links, some would be found to have 
become absolutely extinct without having left any issue, 
whilst othei-s though extinct would be seen to be the 
progenitors of the existing races. 

I have heard it remarked as a_ strange circumstance 
that we occasionally hear of the local or coinjdeto ex- 
tinction of domestic races, whilst we liear nothing of their 
origin. How, it lias been asked, can these losses be com- 
iiensnted, and more than compensated, for we know that 
with almost all domesticated animals the races have largely 
increased in number since the time of the Romans ? But 
on the view here given, we can understand this apparent 
contradiction. Tlie extinction of a race within liistoncal 
times is an event likely to be noticed; but its gradual 
and scarcely sensible modification through unconscious 
selection, and its subsequent divergence, either in the 
same or more commonly in distant countries, into two or 
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more strains, and tteir gradnal conversion into sub-breeds, 
and these into well-marked breeds, are events wliich 
■wDuld rarely be noticed. The death of a tree, that has 
attained gigantic dimensions, is recorded ; the slow 
growth of smaller trees and their increase in number 
excite no attention. 

In accordance with the belief of the great power of 
selection, and of the little direct power of changed con- 
ditions of life, except in c.ansing general variability or 
plasticity of organisation, it is not surprising that dovocot- 
pigenns have remained unaltered from time immemorial ; 
and that some toy-pigeons, which ditfer in little else 
besides colour from the dovecot-pigeon, have retained the 
same character for several centuries. For when one of 
these toy-pigeuns had once boemno heautifnlly and sym- 
inctricaliy coloured,— when, for iivstance. a Spot had been 
produced with the crown of its head, its tail, and tail- 
coverts of a uniform colour, the rest of the hody heing 
snow-white. — no alteration or imju'ovemeut would he 
desired. On the other hand, it is not surprising that 
during this same interval of time onr higlily-hred jiigcons 
have nmlergone an astonishing amount of change ; for in 
regard to them there is no defined limit to the wish of the 
fancier, and tliere is no known limit to the variahility of 
their characters. Wliat i.s there to stop the fancier 
desiring to give to his carrier a longer and longer heak, 
or to his tumbler a shorter and shorter beak ? nor has the 
extreme limit of variability in the bc.ak, if there he any 
such limit, as yet heen reached. Kotwitlistanding the 
great improvement effected within recent times in the 
short-faced almond tnnihlor, Mr. Eaton remarks, “the 
field is still as open for fresh competitors as it Vas one 
huiidretl years ago but this is porh.aps an exaggerated 
assertion, for the young of all highly improved fancy birds 
are extremely lialile to disease and death. 

I have heard it objected that the formation of the 
several domestic races of the pigeon throws no light on 
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the origin of the wild species of the Colutnhidte, because 
their differences are not of the same nature. The 
domestic races for instance do not differ, or differ hardly 
at all, in the relative lengths and shapes of the primary 
■wing-feathers, in the relative length of the hind toe, or in 
habits of life, as in roosting and building in trees. But 
the above objection shows how completely the principle 
of selection has been misunderstood. It is not likely that 
chav.acters selected by the caprice of man should rescniblo 
differences preserved under natur.al conditions, either front 
being of direct service to each species, or from standing 
in^orrelation with other modified and serviceable struc- 
tures. Until man selects birds differing in tlie relative 
length of the wing-feathers or toes, i;c., no sensible 
change in these parts should be expected. Xor could 
inan'do anything unless these parts happened to vary 
under domestication: I do not positively assert that this 
is the case, although I have seen traces of such variability 
in the wing-feathers, and certainly in the tail-feathers. It 
would be a strange fact if the relative length of the hind 
too should never vary, seeing Low variable the foot is 
both in size and in the number of the scutelhe. With 
respect to the domestic races not roosting or building in 
trees, it is obvious that fanciers would never attend to or 
select such changes in habits ; but we liave seen that the 
pigeons in Egypt, which do not for some reason like 
settling on the low mud hovels of the natives, arc led, 
apparently by compulsion, to perch in crowds on the 
trees. We may even affirm that, if our domestic races 
liad become greatly modified in any of the above sjtecified 
respects, and it could be shown that fanciers had never 
attended to such points, or th.at they did not stand in 
correlation with other selected characters, the fact, on the 
principles advocated in this chapter, would have offered 
a serious difficulty. 

Let us briefly sum up the last two chapters on the 
pigeon. We may conclnde with confidence that all the 
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domestic races, notwithstanding their great amount of 
difference, are descended from the Coliimba Uvia, includ- 
ing under this name certain wild races. But the differ- 
ences between these latter forms throw no light whatever 
on the characters which distinguish the domestic races. 
Til each breed or sub-breed tlie individual birds are more 
variable that! birds in a state of nature ; and occasional- 
ly they vary in a sudden and strongly-marlced manner. 
This plasticity of organisation app.arently results from 
changed conditions of life. Disuse lias reduced certain 
parts of the body. Correlation of growth so ties the or- 
ganisation together, that when one p.art varies other pavls 
vary ai tl.e same time. When several breeds have once 
been formed, their intercrossing aids tlic progress of modi- 
fication, and lias even produced new suli-hrceds. But as, 
in tlic construction of a building, mere stones or bricks 
are of little avail without the builder's art, so, in the pro- 
dnctioii of new r.aces, selection has been the presiding 
power. Fanciers can act liy selection on excessively 
sliiThl individual differences, as well as on those greater 
difiereiices which are called sports. Selection is followed 
methodically when the fancier tries to improve and modi- 
fy a hreeil according to a prefixed standard of excellence ; 
or he acts unmethodically and unconsciously, by merely 
trying to rear as good birds as ho can, without any wish 
or intention to alter the breed. The progress of selection 
almost incvit.ably leads to the neglect and ultiinato extinc- 
tion of the earlier and less improved forms, as well as ol 
many iiiiermedinte links in each long line of descent, 
Tims it has come to pass that most of onr jirescnt races 
are so marvellouslv distinct from each other, and from the 
aboriginal rock-pigeon. 
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BRIEF DESCRIITIOSS OF TtlE CHIEF BREEDii — .\B(jrMEMT8 IS F.V- 
TOini OF TUEIK DEaCEST PROM SEVEUiL SPECIES — ABOU.MENTS 
IK F.VVOUR OF ALL THE BREEDS HAVISG DESCEKDED FROM OAl- 
LCS B-VKurVi— CEVERSlOK TO THE P.UtEST-STOCK IN COLOUR — 
ANALOGOUS VARIATIONS — .UNCIENT HISTORY OF THE FOWL — ES- 
TERN.IL DIFFEHIESCES BETWEEN THE SEVERAL BREEDS — EOOS 
— CHICKENS —6ECONDABT SEXU.AL CHARACTERS — WING- AND 
TAIL- FE.^THERS, VOICE, DISPOSITION, ETC. — OSTBOLOGICAL DIF- 
FERENCES IK THE SKULL, TERTEBILE. ETC. — EFFECTS OF USB 
AND DISUSE OS CERTAIK PARTS — CORREL.ATION OP GROWTH. 

As soiDS niituralists mav not be familiar witb the chief 
breeds of the fowl, it will be advisable to give a con- 
densed description of them.' From what I have read and 
seen of specimens brought from several quarters of the 
world, I believe that most of the chief kinds have been 
imported into England, but many sub-breeds are proba- 
bly still here unknown. The following discussion on the 
origin of the various breeds and on their characteristie 
differences docs not pretend to completeness, but may Vm 
of some interest to the naturalist. The classification of 
tlio breeds cannot, as far as I can see, be made natural. 
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Tlicy differ from each other in different degrees, and do 
not afford characters in suhordioation to each other, by 
which they can be ranked in group under group, ^ They 
seem all to have diverged by iiule])eiKlcat and different 



FI3. 50.— Spinlsh Fmvl- 

roads from a single type. Each chief breed includes dif- 
ferently coloured sub-varieties, most of winch can be truly 
pro).a"atcd,but it would be superfluous to describe them. 
I have classed the various crested fowls as sub-breeds 
under the Polish fowl ; but I have great doubts whether 
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this is u natural arrangement, showing true affinity or 
blood relationsliip. It is scarcely possible to avoid laying 
stress on the commonness of a breed ; and if certain for- 
eign sub-breeds liad been largely kept in this country they 
would jierhaps have been raised to the rank of main- 
breeds. Several breeds are abnormal in eliaracter ; that 
is, they differ in certain points from all wild Gallinaceons 
birds. At first I made a division of- tbe breeds into^ nor- 
mal and .abnormal, but the result was wholly unsatisfac- 
tory. 

1. Oamr B 4 EF,i).— T his may bo consiilerr-:! as the typical breed, 
as it deviates only slijjliUy from tlio wild Oalhit bankti'”. or, as per- 
haps more correctly named, fiTnioi'icn4. Beak 8tron(i ; comb single 
and upright. Spurs long and shari>. Foatlmra closely udpressod 
to the bndv. Tail with lUo normal number of 14 foatliers. Eggs 
often palo-lnitr. Disposition indomitably courageous, exliibited even 
in the hens ami rhiekens. An unusual nuinbor of ditfereiilly col- 
oured variel.ios exist, surh aS’bhick and brown-lireaatcd nuls, duek- 
wiiiga, blacks, whites, piles, &c„ with their legs of various colours. 

2. Mai, AY HiiKKn.— lh"ly of great si*e, with head, ni'ck. and legs 
elongated; carriage’ ewet; tail small, sloping downwards, generally 
formed of Id feathers ; comb and watth' small ; ear-lobe and fare 
red ; skill yellowish ; feathers closely adpressed to the body; neck- 
hackh-B short, narrow, and hanl. Eggs oflen pah' Imir, Cldckoiis 
feather late. Disposition savnge. Uf Eastern origin. 

3, CocHiX. on SllAXUAl BiiF.lcn.— Si/e great ; wing-feathers short, 
arehed, much hi>lden In tin' soft downy pluiuagc- ; handy caiwhlo of 
flight; tail short, gem'rally formed of Hi A-athers, developed at a 
late piTiod in the young males ; legs thick, feathered ; spurs short, 
thick • nail of middle toe flat and broad ; an additional too not 
rarely developed ; skin yellowish. Comb and wattle well devel- 
oped. Skull with deep medial furrow; occipital foramen, sub- 
triangular, vertically elongated. Voice peculiar. Eggs rough, buff- 
coloured. DisiHisition extremely quiet. Of Chinese origin. 

4, Dorking Breed.— S iae great ; body »iuare, compart ; feet 
with an additional toe ; comb well developed, but varies mnrh in 
form : wattles well developed ; colour of plumage various. Skull 
remarkably broad between the orbits. Of EngUsb. origin. 

The white Dorking may be considered as a distinct sub-breed, 
being a less massive bird, 

6. SPAinsH Breed.— T all, with stately carriage ; tarsi king ; comb 
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sinf'le deepU- serrated, of immense siae : wattles largely developed ; 
tlie''lar'Te ear-lobes and sides of face wliite. Plumage black glossed 
with green. I>o not incubate. Tender in constitution, the comb 
beiti" often injured by frost. Eggs wbite, smooth, of large size. 
Cliickens feather late, but the young cK-ks show tbeir mascnlme 
characters, and crow at an early ag.-. Of Mediterranean origin. 

The .liKfrtf-tsiVi'iS niav 1«> ranked ns a sub-breed : tliey are of a 
slaty blue colour, and tbeir chickens are well feathered. A smaller, 
short-legged Dutch eub-breed has binm described by aoaie authors 

'"'c.'llTgnfnc.n Breed (fig. 311.— Size moderate ; comb flat, pro- 
duced backwards, coven-d with numerous small points ; wattle of 
moderate dimensions ; ear-lobe white ; legs blueish, thin. Do not 
inciilmte. Sktdl, tvith the tips of the ascending bBBUches of the 
priunavillaiy and with the nasal Imni-s standing a little separato 
from each other; anterior margin of the frontal bones'lcss do- 
[in>ssed than usual. , _ , 

Then- are two sub-breeds ; the tpnngled Hamburgh, of English 
origin with the tiiw> of the feathers inarkid with a dark spot ; and 
the veiu-ilM Hamburgh, of Dutch origin, with dark transverse linos 
across each fnither, and with the boily mtluT smaller. Botli these 
jub.lm'tsl.s include gold and silver varieties, as well as some other 
Bub-varifties. Blnek llamburghs have been pnsluced by a cwss 
with the Spanish bretsl. 

T Chested or PoLisn Breed (fig- 321. — Hi-ad with a large, 
rounded crest of feathers, supisTted on a hcmisiiheriral protube- 
rance of the frontal bones, which includes the anterior part .if tho 
brain. Tlie ascending branches of the jiDmiaxillary bones and tho 
inner ua«al pr.K-esses an- inucli shortened- The orifice of the nos- 
trils raisid and crescmtic. B.ak short. Comb absimt, or small and 
of crescentic sh.tpe ; wattU-s either pn'SenI or ivpluce.l hy a heard 
llkcluft of tVatbers. L.-gs Uadeu him-. Sesnal differences appear 
late- in life. Ih. not iuenbate. Then- are several beautiful variulies 
which differ in colour and slightly in oilier n^spects. 

The following snb-biwds agn-e in having a crest, more or less 
developed, with the Comb, wben of crescentic sliais'. The 

skull presimts nearlv the same romarkalde peculiarities of structure 
us in the true Polish fowl. 

Suli-l>reed(/'l A Turkish breed, ivsnnbling white Polish 

fowls, with a large crest and beard, with short and well-feathered 
lec^. The tail is furnished with additional sickle feathers. Do not 
incubate.’ 

» The best account of Sulwn» Is by the cxsiuiailloa of some specimeas of 
MlsstViUti in ‘the PooUcy Void,' ISM, this bceed. 
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Sulfcbrpetl (hj Pliirmiyum . — An inferior breed closely allied to the 
last, white, rather small, lefts much feathered, with the crest iwhited ; 
comb small, cujt^icd ; wattles small. 
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Sul) hreol (c) Ohmndiiiikx . — AnotluT Turkish hrec«l liavinj; an es- 
tniorcUnary npiM'amnce; black and lailh-ss ; cixst and luNird Inrffi' ; 
]i‘jr» featherctl. The inner i)roci'S!S's of the two nasal 1>oncfl come 
ittto contact with each other, owinyr W 'he com]>leli> al>9oriiUi>n of 
the nsceiidintr hrunrhi's of llu- jin-inasillaries. I have seen uu allied, 
wliite, tailless breed from Turkey . 

Sulvhreed (ri) Crh-(-ra ur. — .K French breed of larpy size, liarely 
capable of flifrht, with short black lefts, henil ctvsied. comb proiiuceil 
iotn two points or horns, sonielimc-s a little branched like tlie liorn.s 
of a stag; both beard and wattles present. Eggs largo. Disposi- 
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S\xMrn-<\ {.-) Horned a «udl crest; comb produced 

into two great poiuts, Biii)i)ortcd on twi> liouy protubemncfs. 

Sub-l>roi-d (/) IIoiidaii.—A French breed ; of moderate size, short- 
le-rcrod with five toes, wings well developed; plumage invariably 
motllod with black, white, and slmw-yellow; head furnished with 
a crest, and a triple comb placed transversely; both wattles and 
beanl present.* 

Suli-brei-d (?) No comb, head said to be. aurmoun- 

ti'd by a longitudinal crest of soft velvety feathers ; nostrils said to 
he ereseentic • wiiltles well developed ; legs feathered ; colour black. 
From North Amoriea. The Breda fowl seoms to bo closoly allied to 
the lluelderlaud. . - i i 

». B.tSTAM BiiKED.- Originally from Jujian,* elmrarlerized liy 
small size alone ; rarrlage bold and erw't. There are several eulo 
breeds, siieh as the Coeliin. (lame, and Sebright Bantauis some of 
whieh have bc-eu recently formed by various cn.asi's. The Black 
Bantam has a diirenmily shaped skull, with tlui occipital foramen l.ko 
that of the Cochin fowl. . , . 

1(. Ht:MPt.ERS Fowls-— T hese are so variable in chamcterniiat 
tlu'v hardly deserve to be called a breed. Any one who will exam- 
im-tlu- eaiidal vcHcbria will see how monstrous the breed is. 

10. I'liEKi-BUS on .Irsti’Eiis.— These are characterized by an al- 
most monstrous shortness of legs, so that they move by jumping 
rather than by walking ; they are said not to scratch up the groiind- 
I have I'xamined a Burmese variety, which had a skull ol rather un- 
usual shape. , 

1 1 Fuizr.LSnon Cwkiie Fowls. — N ot uncommon In India, with 
the reathers'cnrling backwards, and with the primary fealhersof the 
wing and tail imperfect ; periasteum of bones black. 

12 Stt.ic Fowls.— Feathers silky, with the primary wing andtiul- 
fealhem iiiiperfeet ; skin and periosteum of bones black; eomli and 
wattles dark leaden-lilue ; car lappets ting.'d with blue ; legs thm. 
often furnished with an additiona! toe. Size rather small. 

13 Booty Fowls. — An Indian breed, of a white colour stamed 
with snot, with black skin and perioBlc-um. The hens alone ace thu-s 

chaTacterizeil. 

From this synopsis wc see that the several breeds difFev 








trj-,' ISiS. 
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I'Oiisiilci’aWy, and tiicy would have been nearly as inter- 
estiug lor us as pigeons, if there had been erpiully good 



Fig. SC.-Pc.lljh Fowl. 

evidence that all had descended from one pnrent-speeies. 
Most fanciers believe that they are desceiidcd from sev- 
eral primitive stocks. The Kev. K. S. Dixon’ argues 
strongly on tliis side of the (juesliou; and one fancier 
even denounces the opposite conclusion by asking, “ Do 
we not perceive pervading this spirit, the spirit of the 

‘ OrnBiacmal and BomesUc Ptiultry,' 1«S. 
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Deisl Most iiatunilists, with the execxjtioii of :i few, 
such as Temmiiick, believe that all the breeds have pro- 
eceded from a simile species; hut authority on such a 
l»oint goes for little. Fanciers look to all parts of the, 
world'as the possible sources of their miknown stocks; 

I Ims igiioriug the laws of ircographical distrihiition. Tliey 
kiiow'wcll that the seve'i'afkiiids breed truly even in 
.■nlour. Thev assert, but, as we shall sec, on very weak 
grounds, that most of the breeds are extremely aucieiit, 
They are strongly impressed with the great tlilTerenee 
between the eliief kinds, and they ask with force, can dit- 
ferences in elimate, food, or treatment have produced 
birds 80 difleronl as the blaek stately Simuish, the dimi- 
nutive elegant Bantam, the heavy Cochin with its many 
peculiarities, and the Polish fowl with its great top-knot 
ami protuberant skull? But f.inciers, whilst admitting 
and even overrating the etfects of crossing the various 
breeds, do not sufficiently regard the ‘probability of the 
occasional birth, during the course of centuries, of birds 
with abnormal and hereditary peculiarities ; they overlook 
the effects of correlation of growth— of the long-continued 
use and disuse of parts, and of some direct result tVora 
ihaiiged tbod aud climate, though on this latter head I 
have found no sufficient evidence; and lastly, they all, 
as far as I know, entirely overlook the all-iinportaiit snb- 
iect of unconscious or numelhodical sclccliou. though 
they arc well aware that their birds differ individually, 
ami that by selecting tbe best birds for a few generations 
they can improve their stocks. 

An amateur writes' as follows. “ Tlic fact that poul- 
try have until lately received hut little iilteulion .at the 
liamls of the fancier, ami been enliroly coutined to the 
domains of the producer for the market, would alone 
suggest the improbability of that constant and unremit- 
ting attention having been observed in breeding, which 
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is vefinisite to the cousnmmiitiiig, in the offspring of any 
two birds, trimsmittalde forma no texliibited by the |ia- 
rents.” This at first sight appears true. l>iit in a future 
chapter on Selection, almndant facts will be given show- 
ing not only that careful breeding, but that actual selec- 
tion was practised during ancient pevinds, and by barely 
civilised races of man. In. the case of the fowl T can ad- 
duce no dived, fiicls showing lliat selection was ancient- 
ly practised ; but the Uomans at tlie conimencemeut of 
tlie Cbristiauera kept six or seven breeds, and Columella 
“ particularly recommends as the best, those sorts that 
have five toes and white ears.” ' In the fifteenth century 
several breeds M-cre known and described in Europe ; and 
in China, at nearly the same period, seven kinds were 
named. A more striking case is that at present, in one 
of the Philippine Islands, the senu-barbarons iuliabitants 
have distinct native names for no less than nine sub- 
breeds of the Game Fowl.'" Azara,” who wrote towards 
the close of the last century, states that in the interior 
parts of South America, where I should not have ex- 
pected that the least care would liave been taken of 
poultry, a black-skinned and black-boned breed is kept, 
from being considered fertile and its llesli good for sick 
persons. Now every one w ho lias kept pnnliry knows 
bow impossible it isto keep several breeds distinct unless 
the utmost c.are be taken in separating the sexes. ill 
it tlien be pretended that tiiosc persons who in ancient 
times and in semi-civilirtcd countries took ]>aina to keep 
the breeds distinct, and wlio tliereforo valued them, 
wouhl not occasionally liave destroyed inferior birds and 
orcasionally have preserved their best birds ? This is all 
that is required. It is not pretended that any one in an- 
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dent times intemled to form a new breed, or to modify 
an old breed according to some ideal standard of excel- 
lence. lie who cared for poultry would merely wish to 
obtain, and afterwards to rear, the best birds which he 
could ; but this occasional preservation of the best birds 
would in the course of lime modify tlie breed, as surely, 
tliough by no means as rapidly, as does metlindical selec- 
tion at the present day. If one person out of a hundred 
or out of a thousand attended to the breeding of his 
birds, this would be sutBcient ; for tlie birds thus tended 
would soon become siiiieriov to othcra, and would form 
a new strain ; and this strain would, as explained in the 
last chapter, slowly have its characteristic differences 
au-riiiontcd, and at last be converted into a new siib- 
lireed or breed. But breeds would often be for a tune 
necrlected and would deteriorate ; they would, however, 
partially retain their character, and afterwards might 
a<rain come into fashion and be raised to a standard of 
perfection higher than their former standard ; as has ac- 
tually occurred quite recently with Polish fowls. If, how- 
ever, a breed were utterly neglected, it would become 
extinct, as has recently happened with one of the Polish 
siih-brceds. Whenever in the course of past centuries a 
bird appeared with some slight abnormal striiclnre, such 
as with a lark-like crest on its head, it would iirobably 
often liavo been preserved from that love of novelty 
which le.ads some persons in England to keep rmnpless 
fowls, and others in India to keep frizzled fowls. And 
after a time any such abnormal aiipeavance would he 
carefully ineservcd, from being esteemed a sign of the 
purity and excellence of the breed ; for on this principle 
the Homans eighteen centuries ago valued the fifth too 
ami the white c.ar-lobe in their fowls. 

'riius from the occasional appearance of abnormal cha- 
racters, though at first only slight in degree ; from the 
effects of the use and the disuse of parts ; possibly from 
the direct effects of changed climate and food; from cor- 
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relation of growth; from occasional reversions to old 
and long-losi characters; from the crossing of breeds, 
when more than one had once been formed ; hut, above 
all, from unconsdons selection carried on daring many 
generations, there is no insiqierahle diffienity, to the best 
of my judirment, in believing that ail the breeds have 
descended Vrom some one parent-source. Can any sin- 
gle species be named from which we may reasonably 
suppose that all have descended ? The Galbis hankim 
apparently fulfils every requirement. I have already 
given as fair an aecmint as 1 could of the arguments in 
favour of the multiple origin of the sevt'ral breeds ; and 
now I will give those in favour of their common descent 
from 0. hankiva. 

But it will be convenient first lirii-tiy to describo nil the known 
sys^ies of Gnllus, The G. SonMrntii does not mnica into the north- 
ern parts of India ; nocordinR to Colonel Sykes,” it presents at dif- 
ferent lunRhts on tlio Ghauts, two stronslf marked varieties, perhaps 
dt'serving to be calhil specii's. It was at one time thought to be the 
primitivo stock of all our domi-stic breeds, nmi this shows tliat it 
closely approaches the common fowl in general structmo ; Imt its 
hackles partially consist of higlily peculiar, horny laminn?, trans- 
versely handed with three colours ; and I iiave met with no au- 
thentic account of any such character having hec'n obsc>rved in any 
domestic breed.” This 8p<*cies also differs greatly from the com- 
mon fowl, in the comb being finely serrated, and in tho loins being 
destitute of true hackles. Its voice is utterly .lifferent. It crosses 
readily in India with domestic hens ; and Jlr. Blyth '* ruiscil nearly 
100 hybrid chicken-s ; but they were tender and iiiostly died whilst 
young. Those which were reared were ahsidutely sterile when 
crossed inter «• or with either parent. At tlie Zoological Gardens, 
however, some iiyhrids of the same parentage were not quite ^ 
elerile ; Mr. Dixon, as he informed me, made, with Mr. Yam'll s 
aid, particular inquiriea on tills subject, and was assured that out 




© The Complete Work of Charles Darwin Onlir 



284 



FOWLS. 



of 50 Cfrjrs only five or sis cliickons wore rearca. Soiup, however, 
of tlicw Imlf-li'red birils were crossed with one of tlieir parcBts, 
namelv, a Hiuitnra, and produced a few extrotncly feeble cluckons. 
Mr Pismi also pmeured souic of these same bi^ls and croBSwl them 
in several wavs, but all tvere mure or less infertile. Nearly similar 
expeiiraenta have roeently been tri.'d on a gr.'at scale in the Zonbv 
fricnl tlardens with almost the simu' result.'* Out of 501) ofrijs, 
raisi'd from various first crosses ami hybrids, between G. Sanneralii, 
h,iukh'<i. and rnriM, only 12 chiekeiiB were reared, and of these only 
three wove the ]>rudurt of liybriils t»fer sc. From these facts, and 
from Iho abuvo-montioneii slronirly-marked dilTorc.'nci's in slrucluro 
between the domestic fowl and G. !<ouiieratii, we may reject this 
latter species as the parent of any domestic breed. 

Cevlon possesses a fowl peculiar to the island, viz. G. StanJryii; 
this species approaches so closely (except in the coluurinjr of the 
comh) to the domestic fowl, that Messrs. E. Layard and Kellaert ‘* 
woitld have considered it, ns they inform me. as one of tho paient- 
atocks, had it not keen for its singularly different voice. This bird, 
like the lost, crosses readily with tamo hens, and even visits solitary 
farms and ravishes them. Two hybrids, a male and female, thus 
produced, wen^ found by Mr. Mitford to be quite sterile : both in- 
herited the peculiar voice of G. StanUyii. This species, then, may 
in all probability be rejected as one of the primitive stircks of the 
domestic fowl. 

Java and tho islands eastward as far as Flores are inhabited by 
G. firi'is (or fiirrntnn), jvhich differs in so many clmmeters— green 
plumn're, uiiserratod comb, and single mi dinii wattle— tb.at no 
one supposes it to have been tl.o parent of any one of our breeds ; 
vet, as I am informed by Mr. I’rawfurd, *’ hybrids an' eommonly 
raised l)etweeu the male G. ivutKS and the eommou lum, ami are 
kept for their gri'at beauty, but arc invariably sterile ; this, how- 
ever, was not the case with" some l)red in the Zoological Oardens. 
These hybrids were at one timi* ibooglit to be speuntically distinct, 
and were mimed G. 'nnn:. Mr. IMyth and others Indieve that the 
a. T’emwnicWi"' (of svliich the history is not kiiowu) is a similar 
hybrid. Sir .1. Brooke sent me some skins of domestic fmvls from 
Borneo, and across the tail of one of these, as Mr, TegetmeiiT olv 
served, there were transverse blue bands like those which he had 
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soon on tliB tail-featlicrs of liyliiids from (?. vnHili, reared in tlu> 
Zoolosiicnl OardetiB. Tills I'art apparoatly imlicates tliiit siniio of 
tliu fu«'U of BoriH'O have been slifflitly aft'eoteil by crosses with (f. 
firiilt, but the ease may jxisaibly be cmi' of analogous variation. I 
nmy just allurto io the ffif/nniriis, so often referred to in works on 
l«jultry as n wild speeli's ; but Mnrsileii.'* I.ho lirst desnibiT, speaks 
of it as a tamo breed ; and llie siiecimen in tliu ISrilisli Miiaoum 
evidently 1ms the aspect of a domestic variety. 

Tlio last sjieeies to be metitioni'd, namely, (Mliif Inin/iim, lias a 
mueli wider geograpliieal range Ibnii tln^ tliree previuus s]>i't'ies ; it 
inliabits Northern India as tar west ns Sinde, and nseeiids tho Ili- 
timlaya to a Leigbt of 400U ft. ; it inliabits Burnmli, tbo Malay pu- 
niiisuln, tliu ludo-CTiiliese coaiilries, tlio Pbiiippluo Islands, and the 
Malayan archipelago as far eastward ns Timor, This B|U’des varies 
considerably in tho wild state. Mr. Blytli informs me tliat the speci- 
mens, both male and femahshronght from near the Ilitnaloyn, are 
rather paler coloured than those from other parts of India ; whilst 
those from the Malay peninsula and Java ato brighter coloured than 
the Indian birds. 1 liavo seen speeinicns from these countries, and 
the difference of tint in the hackles was conspicuous. The Malayan 
hens were a slindo redder on the breast and neck than tho Indian 
hens. Tile Malayan males generally had a red car-lappet, instead of 
a white one as in India : but Mr. Birth has seen one Indian specimen 
without the white car-lappet. The legs are leaden blue in tlie Indl 
an, whereas they sliow some tendency to he yellowish in the Malayan 
and .lavan speeimens. In the former Mr. Blytli finds the tarsus re- 
markahly variable in length. According to Tcmminck the Timor 
specimens diffei' as a local race from that of Java. Tliese several 
wild varieties have ni>t as yet been rankcnl as distinct spcHues ; if 
they should, as is nut uuliki ly, be lion'after thus innked, tho cir- 
cumstance woulil lie quite immaterial us far as tho pan-ntage and Uif- 
I'ercucca of our domestic breitJsan' coiicevnej. The wibl G. bnn/i'!cu 
agrees most closely with the blaek-brensti'il n«l Uanie-lireod, in cu- 
limriug and in all other rewjiocls, exeeiit in being smaller, and in the 
tail lieing carried more Imriximtally. But tiie maimer in whieli the 
tail is earriod is highly variable in many of our brei'ds, for, as Mr. 
Brent informs me, the tail hIojics much in tbo Malays, is erect in 
the Games and some ntlic’r lirei'ds, and is more than erect in Dork- 
ings. Bantams, &c. There, is one otlicr difference, namely, that in 
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a bankiM. arcording to Mr. Birth, tho ncck-hackles when first 
monJted ore replaced durmjf two or throe montlis. not hy other 
hackles, as with oor domestic poultry, but by short blackjsh leath- 
ers” Mr. Brent, however, has r<-marked that these black feathers 
renwin in the wild bird after the devt-lopmtmt of tho lower hackles, 
and appear in the dom.-stic bird at the same time with them ; so 
that the onlv diff.T>'nre is lliat the lower hackles are replaced more 
slowly In the wild than in tho tamo bird; but oa confinement .s 
known sometimes to aff-i-t the masculine plumage, tins shght dif- 
fon-nce cannot be considen'd of any importance. It is a significant 
fact that tho voice of both tho male and female O. baiMro closely re- 
sembles. os Mr, Birth and othew hare noud, the voice of both wxea 
of the common d<jmesiic fowl ; but the la.>t note of tbe crow of the 
wild bird is ratber less pridonged. Captain Hutton, well known ftir 
his researches into the natuml history of India, informs me that ho 
liaa s<H-n hcveml cnwunl fowls from the trild spi-cies and tho Chinoso 
bantam ; tbese cro»c.l fowls brol fr»Jy with bantams, but unfortu- 
nutely wiTo not cross.4 iVifrr tf. Captain Hutton reanil chickens 
frotn tlie eggs of tbo GoUu* Uinkita ; and these, though at first 
very wild aftenvards hecamo so lame that they would crowd round 
his fo.-t lie did not succeed in rearing them to maturity ; but. as ho 
remarks •' no wild gullinaci-ous bird ibrires well at first on hard 
grain ” Mr Blvth also found much difficulty in keeping 0. 
i„ cimfinemenr In tho Pliilippino IslamU. however, the natives 
must Ruceeeil better, as ther kwp wild corks to fight with their div 
SI, EllW tot.™, m. th.t .to- 1.™ ot 

a native domestic breed of I’egu is un.liftiugmshahlc from t he lien 
of tho wild G. hankifa ; ami the natives constantly catch wild cocks 
by taking tame cocks to fight with them in tho w.xxls.” Mr Cmw- 
fiml remarks that from ctt-mology it might Ik- argm-d that the fowl 
W8.S first dom.-slicat.-d by the Malays and Javan.-se.” It is also a 
carious fact of whirh I have been assunsl by Mr. Blyth, that wild 
BiH-cimens of the Galhu bmikiM. brought from the countries east of 
the Buy nf B.-ngal, an- far mnro eo-sily tamisl than those of India : 
nor is this an uni-aralleled fact, for. as llnmU.ldt long ago n-inarked. 
the same spechis sunetimes evinc-s a more inm.-al.le .Usi— iUon in 
one country than in another. If we sui-ikiw- that the G.^ 
was first tami-d in Malaya and afterwanis inivK.rtod ii ’ ’ 
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can understand an observation mode to me by Mr. Blrtli. that tlie 
domestic fowls of India do not resemble tbe wild Q. bankica more 
closely tlian do those of Enroi>e. 

From tlie extremely close resemblance in colour, general 
structure, ami especially in voice, between Gallus bunldva 
and the Game fowl; from their fertility, as far as this 
has been ascertained, when crossed ; from tbe jiossibility 
of the wild species being tamed, and from its varying in 
the wild stale, we may confidently look at it as tliu pa- 
rent of the most typical of all the domestiebreeds, namely, 
the Game-fowl. It is a significant fact, that almost .all 
the naturalists in India, namely. Sir W. Elliot, Mr. S. X. 
Ward, Mr. Layard, Mr. J. C. Jerdon, and Jlr. Blyth,” 
who aro I'amiliar with G. bankica, believe that it is tho 
parent of must or all our domestic breeds. Hut even if 
it be admitted that G. hnnkiva is the parent of the Game 
breed, yet it may be urged that other wild species have 
been the parents of the other domestic breeds ; and that 
these species still exist, though unknown, in some coun- 
try, o" have become extinct. The extinction, however, 
of several species of fowls, is an improbable hypothesis, 
seeing that tbe four known species have not become ex- 
tinct in the most anciently and thickly peopled regions of 
the East. Tliore is, in fact, only one kind of domesticated 
bird, namely, the Chinese goose or Ajtser cygnoidt's, of 
which the wild parent-form is said to be still unknown, 
or extinct. For the discovery of new, or the rediscovery 
of old species of Gallus, we must not look, as fanciers 
often look, to the whole world. The larger gallinaceous 
birds, as Mr. Blyth has remarked,’* generally have a re- 
stricted range ; we see this well illustrated in India, where 
the genus Gallus inhabits the base of the Himalaya, and 



BIjIb, »/t U> ncellrat article Id ' Gar- 
dener's CbroiL' ISM, p. «I9; and In 
■SimaU and Mas- nt Kat. nist.,' vel. 

a* ‘GardeDer'aCbrontcle,’ IS&l, p. 619. 
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is suoceefieil higher up hy Gallopliasis, and still higher 
up hy riiasiaims. Australia, -with its islands, is out of 
the question as the home for unknown species of 'the 
genus. It is, also, as improbable that Gallus sliould in- 
habit South Amerio.a” as that a humming-bird should be 
found in the old world. From the character of the other 
gallinaceous bieds of Africa, it is not probable that G.al- 
lus is an African genus. We need not look to the west- 
ern parts of Asia', for Messrs. Hlyth and Crawfurd, who 
have attended to lliis subject, doubt whether Gallus ever 
existed iti a wild state even as far west .as Persia. Al- 
though the earliest Greek writers speak of the fowl as a 
Persian bird, this probably merely indicates its line of 
importation. For the discovery of unknown species wo 
must look to India, to the Indo-Chinese cmmtvics, and to 
the northern parts of the Malay Archipelago. Tlie south- 
ern portion of China is the most likely country; Init as 
Mr. Ulylh informs me, skins have been ex])orted from 
China dnviug a long period, and living birds are largely 



•’ Ibli»»con«iiUeil inunlntnt »ulhn- 
rlly, Mr. Sclalcr, rm lhl> «ubj«cl, and b< 
thinks tint Ibavj nMeifre-Sfd myssU 
tno nmnyly. I am awnre that ®u» an- 
cient author, Aciuta. spf.ska of f<iwls as 
harlnsr InSabitc'l S. Amfrica at the |»t- 
rlml ot Us lUscoverr; nml more recently, 

wiH foals in the forests ut Guiana; 
these aere probably feral binls. Pr. 
Daniell tells me. be belleres tliat fowls 
have become wild on the west coast of 

D<kt be true fowls, but yallluaceous birds 
belonplog to the penus Pbasidus, Tbe 
old voyeiier Earbut says that poultry 
are not natural to Guiuea. Copt. W, 
Alleu (' Narrative of TGger Expedition,' 
lS4b, Yol. IL p. 421 describes wild fowls 
on Ilha doi Kolias, an island near St. 
Thomas's, on tbe west const of Africa: 
the Datives informed him that they had 
escaped from a vesaci wrecked there 
many years ago; they were extremely 



wild, and had “ a cry quite dllfercot to 
that of the domestic f.iwl,” and tbclr ap- 
pearancewasaomewbatchanged- Hence 

It is not a little doubiful, notwitlistand- 
Ing the slaletnent of the datives, wlietU- 
cr these birds really were fowls. That 
the fowl has become feral on several Is* 
lands is certain. Mr. Fry. a wry capa- 
ble judge, informed Sir. I.nyard, in a lel- 
Wr. that the fowls which have run wild 
on Ascension " had nearly all pot back 
to their primitive colours, red and black 
cocks, and smoky-grey hens." But UD- 
fortuuately we do nol know the colour 
of Iho poultry which were turned ouL 
Fowls have become ferol on Ibe Nicobar 
Islands IBIylh in Ihe ‘Indian Field,' 
loop, p- 421. and in the La-lroues (An- 
son's VoyageV Those found in tbe Pel- 
lew Islands (Crawford! are believed lo 
be feral ; and lastly, it is asserted tiiat 
they have become feral in New Zealand, 
but whether this is correct 1 know not. 
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kept thei'o in aviaries, so tKat any native species of Gal- 
lus wouM probably have become known. Mr. Birch, of 
the British Musemu, has translate*! for me passages from 
a Chinese EncyelopaHlia piiblishcil in ICOO, but comiule*! 
from more ancient documents, in which it is said that 
fowls are creatures of the West, and were introduced 
into tl.o East (i.e. China) in a dynasty 1400 b.o. \\ hat- 
cver may be thought of so ancient a date, wo see that the 
Indo-Chinese and Indian regions wore formerly consider- 
ed by the Chinese as the source of the domestic fowl. 
From these several considerations we must look to tlw 
present metropolis of the genus, namely, to tlio south- 
eastern pans of Asia, for the discovery of species wliieli 
wore formerly domesticated, but are now unknown in the 
wild slate ; and the most expovionced ornilhologisls do 
not consider it probable that such species will bo dis- 
covered. . , , 3 

In considering whether the domestic breeds are de- 
scended from one si>ceies, namely, <i. baiikii-a, or from 
several, we must not quite overlook, though wo must not 
exaggerate, the importance of the test of fertility. Most 
of our domestic breeds have been so often crossed, and 
their mongrels so largely kept, that it is almost eertaiii, 
if any degree of infertility had existed between llieiii, it 
would have been detected. On the other hand, iho four 
known species of Gallus when crossed with each other, 
or when crossed, with the exception of G. bankica, with 
the domestic fowl, produce infertile hybi-ids. 

Finallv, we have not such good evidence with fowls as 
with pigeons, of all the breeds having descended from a 
single [u-imitive stock. In both cases the argument of 
fertility must go for something ; in both we have the im- 
probability of man having succeeded in ancient times 
in thnroimhlv domesticating several supposed species,-- 
most of these supposed species being extremely abnormal 
as compared with their natural allies, — all being non 
either unknown or extinct, though the parent-form ol 
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scarcely any other doiuesticatcl bin! has hecr lost. But 
in scavchins for the supposed jiarent-stocks ol the various 
hrecds of the pigeon, rve n-eve enabled to confine our 
search to species having i>ecuHar habits of life; whilst 
with fowls there is iiotliiiig in their habits in any marked 
manner distinct from those of other gallinaeeoua birds. 
Ill tiie ease of pigeons, I have shown that imrely-bred 
birds of every rat'e and the crossed ofikpiing of distinct 
races frequently resemble, or revert to, the wild rock- 
])i;reon in general colour and in each characteristic mark. 
\\riih fowls we have facts of a similar nature, but less 
strongly pronounced, which we will now discuss. 

Rfrer^ion ami Anufoi/ons — Purely-l.red 

Ciaine. Malay, Cochin, Dorking, Hanlam, and, as I hear 
from Mr. Tegotmeier, Silk fowls, may freiiueully or oeca. 
sionally he met with, which are almost identical in plu- 
ma’-e with the wild buukiva. This is a fact well de- 
serving attention, when we reflect that these bn>eds rank 
amongst the most distinct. Fowls thus coloured are 
called by amateurs black-breasted rods, llambnrghs 
properly 'have a very different idumagc ; nevertheless, as 
Mr. Tegetmeier informs me, “ the great diflicnlty in breed- 
ing cocks of the golden-spaiigled variety is their tendon- 
c\' to have black breasts and red backs.” The males 
of white Bantams and nhitc Cochins, as they come to 
niaturifv, often .assume a vellowish nr saffron tinge; and 
the longer neck hackles of black bantam cocks,” when 
two or'lhree years old, not uncommonly become ruddy; 
these latter bantams oce.asioiKilly “even moult brassy 
winged, or actually red shouldered.” So that in these 
Kovival cases we see a plain tendency to reversion to the 
hues of G. baa/Ara, even during the lifetime of the indi- 
vidual bird. AVith Spanish, Polish, pencilled Hamburgh, 
silver-spangled Hamburgh fowls, and with some other 
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less CM'ininon brecils, 1 have never heard of a black-breiist- 
cd red bird having appeared. 

From ray experience with pigeons, I made the pillow- 
ing crosses. I tii-st killed all my own poultry, no others 
nriiig near my house, and then procured, by Mr. Tegot- 
raeie'r's assistance, a first-rate black Spanisli cock, ami 
hens of the following pure breeds, — white Uame, white 
Cochin, silver-spangled Polish, sUver-spangled Hamburgh, 
silver-pencilled Harahurgh, and white Silk. In none of 
these breeds is there a trace of rod, nor when kcjit imre 
have I ever heard of the ap|iearnncc of a rod feather; 
though such an occurrenee would perhaps not be very 
improbable with white Games and while Cochins. Of 
the many chickens reared from the above six crosses the 
maiority were black, both in the down and in the lii'.-^t 
plumage ; some were white, and a very lew were mottled 
black and white. In one lot of eleven mixed eggs from 
the white Game and white Cochin by the black Spanish 
cock, seven of the chickens were white, and only four 
black : I mention this fact to show that whiteness of plu- 
mage is strongly inherited, and that the belief in the pro- 
jmicnl power in the male to transmit his colour is not 
always correct. The chickens were h.atchcd in the spring, 
and in the latter part of August several of the young 
cocks began to exhibit .a change, which with some of 
them increased during the following years. Thus a young 
male bird from the s'ilver-spangled PoUsh hon was in its 
first plumage coal-black, .and combined in its comb, crest, 
wattle, and beard, the characters of both jiarents ; but 
when two years old the secondary wing-fe.athers, became 
largely and symmetrically marked with white, and 
wherever in G. banliva the hackles arc red, they were 
in tills bird greenish-black along the shaft, narrowly 
bordered with brownish-black, and this again broadly 
bordered with very pale yellowish-brown; so that in 
general appearance the plumage had become pale-colour- 
ed instead of black. In this case, with advancing age 
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llieve was a groat change, but no reversion to the red 
colour of <r. httnkiva. 

A «'OC'k -with a regular rose comb derived cither from 
the spangled or peneilled silver llamburgh was likewise 
at iirst (juile black; but in less than a year the neck- 
haekles, as in the last ease, became tvhilish, whilst those 
oil the loins assumed a decided reddish-yellow tint; and 
here we see the first symptom of reversion ; this likewise 
necurred with some olhev young cocks, whioh need not 
here be described, It has also been recorded” by a 
brecdei', that he crossed two silver-pencilled Hamburgh 
hens with a Spanish cock, ami reared a number of chick- 
ens all of which were black, the cocks having goWm and 
the’ hens brownish hackles ; so that in this instance like- 
wise there was a clear tendency to reversion. 

Two yoiiim cocks from my white Game hen were at 
fimt snow w'hite; of these, one subseiiuently assumed 
pale oranrre-colonred hackles, chiefly on the loins, and 
the other an ahuiulance of fine orange-red hackles on the 
iicok, loins, and ujiper wiiig-covevts. Here again we 
have a more decided, though partial, reversion to the 
colours of Cr. lankh-o. This second cock was in fact 
coloured like an inferior “pile Game cock now this 
siib-hrccd can be produced, as I am informed by Jlr. Fe- 
getmeier, bv crossing ablaek-breasted red Game cock with 
a white Game hen, and the “pile” sub-breed thus pro- 
duced can afterwards be truly propagated. So that we 
have the curious fact of the glossyblack Spanish cock 
and the black-hreastcd red Game cock when crossed with 
white Gamo-hens producing offspring of nearly the same 
colours. . , , . 

I reared several birds from the wbitc Rilk-hen by tbe 
Siianish cock : all were coal-black, and all plainly sbowed 
their parentage in having blackish combs .and bones, 
none inherited the so-called silky feathers, and the non- 
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inheritance of this character has been observed by others. 
The hens never varied in their plumage. As the young 
cocks grew old, one of them assnnred yellowish-wliito 
hackles, imd thus resembled in a considerable degree the 
cross from the Hamburgh hen ; the other became a gor- 
•geous bird, so much so that an acquaintance Lad it pre- 
served and stuffed simply from its beauty. When stalk- 
ing about it closely resembled the wild frerWiw bajilu'vn, 
but willi the red feathers rather darker. On close com- 
parison one considerable difference j)rcsentod itself, 
namely, that the primary and secondary wing-fealliers 
were edged with greenish-black, instead of being edged, 
as ill O. with fulvous and red tints. The space, 

also, across the back, wliicb bears d.nrk-green feathers, 
was broader, and tbe comb was btaekisb. lu all other 
respects, even iu trifling details of plumage, there was 
the closest accordance. Altogether it was a marvelious 
sight to compare this bird first with O', hani/nr, and 
then with Its father, the glossy green-black Spanish cock, 
and with Us diminutive mother, the white Silk hen, Tliis 
case of reversion is the more extraordinary as the Span- 
ish breed has long been known to breed true, and no in- 
stance is on record of its throwing a single red feather. 
The Silk hen likewise breeds true, and is believed to be 
ancient, for Ahlrovandi, before 1000, alludes probably to 
this breed, and desoi-ibes it as covered with wool. It is 
so peculiar in many characters that some writers have 
considered it as specifically distinct ; yet. as we now see, 
when crossed with the Sjianish fowl, it yields offsju'ing 
closely resembling the wild O', bankica. 

Mr. Tegetmeier has been so kind as to repeat, at my 
request, llie cross between a Spanish cock and Silk ben, 
and he obtained similar results ; for he thus raised, be- 
sides a black hen, seven cocks, all of which were dark- 
bodied with more or less orange-red hackles. In the 
ensuing year he paired the black hen with one of her 
brothers, and raised three yonng cocks, all coloured like 
their father, and a black hen mottled with white. 



© The Complete Work of Charles Darwin Onli 



294 



rowLs. 



Chap, va 



The hens from the six above-cTescrihed crosses showed 
havdlv miy tendency to revert to the mottled-brown 
l.lumaee of the female G. hankim: one hen however, 
from the white Cochin, which was at first coal-Wack, be- 
came slightly brown or sooty. Several hens, which ^ eie 
for a long time snow-white, aciinired as they grew old a 
few black feathers. A hen from the white Game, which 
was for a loner time entirely black glossed with green, 
wiien t wo years old had some of the primary wing-feathers 
gruvish-wliite, and a imiUitude of feathers over her body 
narrowly and symmetrically lipped or laced with white. 

I had expected that some of the chickens whilst covered 
with down would have assumed the longitudinal stripes 
so general with gallinaccons birds ; but this did not occiir 
in a single instance. Two or three alone were reddish- 
brown about their heads. I was unfortunate m losing 
nearly all the white chickens from the first crosses ; so 
that black prevailed with the grandchildren ; but they 
were much diversified in colour, some being sooty, others 
mottled, and one blackish chicken had its leathers oddly 
tipped and barred with brown. 

I will here add a few niiscellaneoiis facts connected 
ivitli reversion, nn.l ivitl, the hnv of nnnlogtms varintion. 
This law implies, as stated in a p,evions ehapter, t ha 
the varieties of one species frequently mock distinct but 
allied species; and this fact is explained, according to 
the views which I maintain, on the principle ot umea 
Pl.Pcics having descended from one primitive form. The 
white Silk fowl with black skin and bones degenm-ates, 
as has been observed by Mr. Hewitt and Mr. R. iton, 
in our climate ; that is, it reverts to the ordinary colour 
of the common fowl in its skin and hones, due care 
having been taken to prevent any cross. In Germany 




© The Complete Work of Charles Darwin Onllr 



Ch.' p. 



liEVEUSKlX AS1> VARIATION. 



205 



a ilisliiict brefil wkli black bones, and willi black, not 
silky idiunage, bas likewise been observed to degen- 

Mr. Tegctmeier informs me tli.at, when distinct breeds 
are crossed, fowls are frernicutly prodnecd with llieir 
fcatliers marked or pencilled by iiiirmw trfliisverse lines 
of a darker colour. Tliis may be in part explained by 
direct reversion to the ])areiit-form, the Bankiva beti; 
for this bird has all its upper jilnmage finely mottled 
with dark and rufaus brown, with the mottling partially 
and obscurely arranged in transverse iines. l>nt the 
tendency to peneilling is probably nineb strengthened 
by the law of an.alogons variation, for the hens of sorao 
other species of Gallns are much more plainly pencilled, 
and the bens of many gallinaccons birds belonging to 
other genera, as the partridge, have pencilled feathers. 
Mr. Tegetmeicr has also renrarked to me, tiiat, altliough 
with domestic pigeons we have so great a diversity of 
colouring, we never see either pencilled or spangled 
feathers; and this fact is intelligible on the law of ana- 
logous variation, as neither the wild rock-pigeon nor any 
closely-allied species lias such feathers. The frequent 
appearance of pencilling in crossed birds probably ac- 
counts for the existence of “ cuckoo” sub-breeds in the 
Game, Polish, Dorking, Cochin, Andalusian, and Bantam 
breeds. The plumage of these birds is slaty-bine or 
uvev, with each feather transversely barred witii darker 
linos, so as to resemble in some degree the- plumage of 
the cuckoo. It is a singular fact, considering that the 
male of no siiccles of G.allns is in the least barred, that 
the ciii'koo-like plumage has often been transferred to 
tlie male, more especially in the cuckoo Dorking; and 
the fact is all the more singular, as in gold and silver 
pencilled Ilambnrghs, in which peneilling is character- 
istic of the breed, the male is hardly at all pencilled, 
this kind of plumage being confined to the female. 

Another case of analogous variation is the occurrence 
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of snangled sub-Lreeds of Hamburgh, Polish, Malay, and 
Bantam f>wls. • Spangled feathers have a dark mark, 
l>i-operlv crescent-shaped, on their tips; whilst pencilled 
featliers have several transverse bars.^ The spangling 
cannot bo due to revci-sion to G. hankiva ; nor does it 
often follow, *s I hear from Mr. Tegetmeier, from cross- 
iii" distinct breeds; but it is a case of analogous varia- 
tion, for many gallinaceous birds have spangled feathers 
—for instance, the common pheasant. Hence spangled 
breeds are often called “pheasant ’’-fowls. Another case 
of analogous variation in several domestic breeds is in- 
cxnlieahle; it is, that the chickens, whilst covered wiih 
down, of the black Spanish, black Game, black 1 ohsli, 
and black Bantam, all have white throats and breasts, 
and often have some white on their wings." The editor 
of the ‘ Poultry Chroniclo’ ” remarks that all the breeds 
which properly have red oar-lappets occasionally produce 
birds with wliitc ear-lappets. This remark more especial- 
ly applies to the Game breed, which of all comes nearest 
to the G. hmkiea; and we have seen that with this 
species livin" in a state of nature, the ear-lappets vary 
'in colour, berng red in the Malapn countries, and gen- 
erally, but not invariably, white in India. 



In concluding this part of my subject I may repeat 
that there exists one widely-ranging, varying and com- 
mon species of Gallus, namely G. hmkn'a, which can be 
tamed, produces fertile offspring when crossed willi com- 
mon fowls, and closely resembles in its whole structure, 
idnmage, and voice the Game breed; hence it may be 
safely ranked as the parent of this, the most typical ilo- 
meslicated breed. We have seen that there is much diffi- 
culty in believing that other, now unknown, speems have 
been the parents of the other domestic breeds. We know 
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that all the breeds are most closely allied, as shown by 
tlieir similarity in most points of structure and in habiis, 
and by the analogous manner in which they vary. We 
have also seen that several of the most distinct breeds 
occa.sionally or habitually closely resemble in plumage <r. 
banidi'a, and that tbe crossed ofl'spring of other breeds, 
which are not thus coloured, show a stronger or weaker 
tendency to revert to this same plumage. Some of the 
breeds, which appear the mo.st distinct and the least likely 
to have proceeded from G. hmikh'a, such as Polish fowls, 
with their protuberant .and little ossified skulls, and Co- 
chins, with their imperfect tail and small wings, bear in 
these characters the plain marks of tlieir artificial origin. 
We know well that of lute years methodical selection iias 
greatly improved and fi.ved many characters ; and we have 
every reason to helievo that unconscious selection, carried 
oil for many generations, will have steadily augmented 
each new peculiarity and thus have given rise to new 
breeds. As soon as two or three breeds had once been 
formed, crossing would come into play in changing tlieir 
character and in increasing their number. Brahma Poo- 
tras, accoi'dingto an account l.itely published in America, 
offer a good instance of a breed, lately formed by a cro.ss, 
which can be truly propagated. Tlie well-known Sc-bright 
Bantams offer another and similar instance. Hence it 
inpybe concluded that not only the Game-breed but that 
all our breeds are probably the descendants of the Ma- 
layan or Indian variety of G. bankiva. If so, this species 
has varied greatly since it was first domesticated; but 
there has been ample time, as we shall now show. 

History of the Puicl . — Rtitimeyer found no remains of 
the fowl in the ancient Swiss lake-dwellings. It is not 
mentioned iu the Old Testament ; nor is it figured on the 
ancient Egyptian monuments.” It is not referred to by 



1350. p. 3T4, says that the head antlneck hat Mr. Birch af the British Jluseuco 
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llomev or Hesiod (about 000 b.c.) ; but is mentioned by 
Tlieognis .and Aristophanes between 400 and 500 b.c. It 
is fiffured on some of the Babylonian cylinders, of which 
?fv. Lavaid sent me an impression, between the sixth and 
seventh centuries b.c. ; and on the Ilarpy Tomb in Lycia, 
about 600 I1.C. : so that we may feel pretty confident tlint 
the fowl reached Europe somewhere near the sixth century 
B.c. It had travelled still farther westward by the time 
of the Christian era, for it was found in Britain by Julius 
Ca'sar. In India it must have been domesticated wlien 
the Institutes of Manu were written, that is, according to 
Sir W. Jones, 1200 b.c., but, according to the later au- 
Ihority of Sir. H. Wilson, only 800 ii.c., forthe douieslio 
fowl is forbidden, whilst the wild is permitted to he eaten. 
If, as before remarked, we may trust the old Cliinese En- 
cyclopffidia, the fowl must have been dome.sticated several 
cciiluries earlier, as it is said to have been introduced 
from the West into China 1400 

Sufficient nnatcrhils do not exist for tracing the history 
of the separate breeds. About the comraencomcnl of 
the Christian er.a, Columella mentions a five-toed fighting 
breed, and some ])rovincial breeds; but we know nothing 
more about tbem. He also alludes to dwarf fowls; but 
tliese cannot have been the same with our Bantams, 
wliich, as Mr. Crawfurd has shown, were imported from 
Japan into Bantam in Java. A dwarf fowl, probably Uie 
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inie Bantam, is refevml to in an old Japanese En.'vclo- 
inedia, as I am informed hv Mr. Bivoli. In llie Chinese Itii- 
cyelona'dia, published inlj96,but compiled from various 
sources, some of high antiquity, seven breeds avemeuU.m- 
cd includin" what we should now call jumpers nrcree|u'rs, 
and likewise fowls with black feathers, bones, and llesln 
111 lUOO Aldrovaiidi describes sevcii or eight breeds of 
fowls, ami this is the most ancient record froin^ winch the 
age of our European breeds can he inferred. The Gallns 
Ttrdciix certainly seems to be a pencilled Ilainhurgii ; 
but Mr. Brent, a most capable judge, ibinks that Aldro- 
vandi “ evidently figured what lie happened to see, and 
not the best of the breed.” 3Ir. Brent, indeed, considers 
all Aldrovandi’s fowls as of impure breed ; but it is a lar 
more probable view that all our breeds since his time 
have been much improved and modified ; for, as lie n eut 
to the expense of so many figures, he probably would 
have secured characteristic specimens. The Silk fowl, 
however, probably then existed in its present state, as did 
almost certainly the fowl with frizzled or reversed feath- 
ers Mr Dixon’* considers Aldrovandi's Paduan fowl as 
“ a variety of the Polish,” whereas Mr. Brent believes it 
to have been more nearly allied to the Malay. The ana- 
tomical peculiarities of the skull of the Polish breed were 
noticed by P. Borelli in 1656. I may add that in 1767 
one Polisli 8ul)-bveed, viz. the golden spangled, was 
known ■ but judging from Albin's description, tiie comb 
was then larger, the crest of feathers much .smaller, the 
breast more coarsely spotted, and tlic stomach and thighs 
much blacker: a goldcn-spaiiglcd Polish lowl lu this 
condition would now be of no v.alue. 

Differences in JuJ-'lermtl and Internal Structure hchn’cn 
the Breeds: Individual Vuriidiilitij. — Fowls have been 
exposed to diversified conditions of life, and as we have 
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just seen there has been ample time for much variability 
ami for the slow action of unconscious selection. As 
there are good grounds for believing that all the breeds 
are descended from Galhig bnnkicd, it will be worth 
wliile to describe in some detail the chief points of dit- 
ference. Beginning with the eggs and chickens, I will 
pass on to the secondary sexual characters, and then to 
the differences in external structiire and in the skeleton. 

I enter on the following det.ails chiefly to show how va- 
riable almost every character has become under domesti- 
cation. 

Mr. Dixon r.-njarka” that “ to every lien lielontrs an indi- 
viditnl preulinrity in the form, colour, and size of Iwr egt, which 
never ciiaugi's during her life-time, so long as she remains in health, 
and which is as well known to those who are in tlie hahit of taking 
lic-r iirrsluce, as the handwriting of their nearest nc.pmintaiicc-” 1 
lielievo that this is geuerally true, and that, if no great numher of 
lu'tiB lie kept, till’ eggs of each can almost always he nvognised 
The eggs of differcntlv sized lireeHls naturally dilTer mucii ju size ; 
but, apparently, not always in strict relation to the size of the hen ; 
thus thi' Millay is a larger bird than tin- S|ioiiish, but genrrany she 
produces not such large eggs; white Bantams are said to lay 
Biaaller eggs tlian other Biiutams;* white Cochins, on the other 
liand, as 1 liear frotu Mr. Tegi’tmeier, certainly lay larger eggs 
than huff Cochins- The eggs, linwever. of the different breeds 
varv eonaiilerably in character; for instance, Mr, Ballance slatcB" 
that his Malay "’pullets of last year laid eggs I'qual in size to Ihnse 
nf anv duck, and other Malay hens, two or three years old, liud 
eggs very little larger than a goml sized Bantam's egg. Soma 
were as white as a Spanish hen's egg. and others varied from a 
light cream colour to a deep rich huff, or even to a brown.” The 
shape also \-aries, the two ends being mueh more wiually rounded 
in Cochins than in (lames or Polish. Si«nish fowls lay smoother 
oggs than Cochins, of which the eggs are generally granulated. 
tICp shell in this latter breed, and more esjiccially in Malays, is apt 
to be thicker than in Games or Spanish ; but the Miuorcas, a sub- 
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brefid of Spnnisb, are said to lay Larder ejrfrs tban true SpaDisli." 
The colour differs considerably.— the Cochins laying Iniff-colouted 
PfjfTs ; the Malays a paler variable buff ; and Gaioea a still paler 
Imff It would appear that darker-coloured eggs characterise tho 
breeds which have lately come from the East, or are still clos>‘ly 
nllii-d to those now living there. The colour of the yolk, acwjrding 
to Ferguson, aa well as of the shell, diffr-rs slightly in the suU- 
breeiJs of the Game, and stands in some degree of correlation with 
the colour of the plumage. I am also inliirmol liy Mr. Bri'ut that 
dark partridge-coloured Cochin hens lay darker coloured eggs than 
the other Cochin sub brciuls. The flavour and richness of the egg 
certainly differ in ilifli-rent breeds. The jiroductiveness of llio 
eovcml hiveds is very different. Spanish, PoUsh, and Iluinlrargli 
have, lost the incaliating instinct. 

Aa the young of almost all gallinaceous birds, even of 
the lilack curassow and black grouse, whilst covered with down, 
arc longitudinally striped on the l)o.-k.— of which characti-r. when 
adult, neither sex retains a trace,— it jiiight Lave Itocn exiiccted 
that the- cliicken* of all our domestic fowls would have been sinii- 
krly striped." Tliis could, however, haolly have been expected, 
when the adult plumage in both sexes has undergone so great n 
change as to be wholly white or black. In white fowls of various 
breeds the chickens are uniformly yellowish white, (>a8!<ing in tho 
black-bimisl Silk fowl into bright canary yellow. This is also 
gi-nenilly the case with the chickens of white Cochins, but I hear 
from Mr. ^5urliost that lliey arc* sometimes of a buff or oak colour, 
and that all those of tliis latter colour, wliicb were watched, turned 
out males. Tiic cliickr-ns of huff Cochins are of a goUb-n.yellow, 
easily distinguishable from the paler tint of tlic white Cochins, and 
ari' often longitudinally streaked with dark shades : the chickens of 
silver cinnamon Cocliins are almost always of a buff colour. The 
chickens of the wldto Game and white Dorking brettls, when held 
in jiarticular lights, Bometimi‘8 exhiliit (on the authority of Mr. 
Brent) faint traces of longitudinal stripi-s. Fowls which are entirely 
hlai'k, namely Spanish, black tiame, black Polish, and black Ban- 
tams, display a new character, for their chickens have their breasts 
and throats more or less white, with sometimes a little wliite elae- 
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where. Spaaisli chickens also, occasionallr (BrentV iiavc, where 
tlio down was wiiiie, their first true fi'atliers tipped for a time with 
white. Tlie primrirdially striped cliaracter is retniui'd iiy tlin 
cldckens of most of the liame sui).breeds (Bomt. Dinon) ; liy Di>rk- 
iiijis; by the (lartriUtfe and protuie«ilourcd suh breeds of fneliins 
(Brc'ittl, imt not, as we have seen, by all ilie otlier sub-l>recds ; by 
the plii'asnnt-Mnluy iDison), but apparently not (at which I am 
niucli Burjirised) l>y otlier Malaya. Tlie following breeds and sub- 
breeds are barely, or not at all, lonjritudinally striiu-d ; viz. gold iind 
silver {H-ncilled Ilatnlnirglis, wtiich can hardly Ik* distinguished 
from each other (Bn-nt) in the down, botli having a few dark sjsitB 
on tile head and rump, with uccasiunally a longitudinal strijie 
(Dixon) on the back of the neck- I have seen only one chicken of 
tile silver-spangled Hamburgh, and this was obscurely striped along 
the back, (iold-spangled Polish chickens (Tegetmeier) are of a 
warm russet brown ; and silver-spangled Polisii chickens are grey, 
sometimes (Dixon) with dashes of oolire on the head, wings, and 
breast. Cuckoo and blue-dun fowls (Dixon) are grey in the down. 
The chickens of Sebright Bantams (Dixon) are uniformly dark 
brown, whilst those of the brown-breastixl red Game Bantam are 
black, tiitb some white on the throat and breast. From these facta 
we see that the xhickens of the different breeds, and even of the 
same main breeil, differ much in their downy plumage ; and, 
although longitudinal 8trii>es characterise the young of all wild 
gallinaceous birds, tliey disappear in several domestic breeds. 
Perhaps it may be accepted ns a general rule that the more tlio 
adult plumage differs from that of the adult G. hnikkn, the more 
completely the chickens have lost their proja-r stripes. 

With respect to the period of life at tvhich the ch.ar.ac- 
ters proper to each breed first appear, it is obvious that 
stit'li structures as additional toes must be formed long 
before birth. lu Polish fowls, the e.Ktraordinary protu- 
berance of the anterior part of the skull is tvell developed 
before the chickens come out of the egg ; “ but the crest, 
which is supported on the protuberance, is at first fcoliiy 
devclojied, nor does it attain its full size until the second 
year. The Spanish cock is pre-eminent for liis magnifi- 
cent comb, and this is developed at an unusually early 
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aj»c ; so that the* young males can be (li8tinguishc<l from 
liie females when only a few weeks nhl, ami tlierefovo 
oavliev than in other breeds; they likewise crow very 
early, namely, when about six weeks old. In tlie Dutch 
sub-breed of the S)>anish fowl the white ear-laiipets are 
develoiied earlier than in the common S|iaiiisli breed.*' 
Cochins arc characterised by a small tail, and in the 
yomig cooks the tail is developed at an nnusnally lato 
period.*’ Game fowls are notorious for their pugnacity ; 
and the young rocks crow, clap their little wings, and 
obstinately fight with each other, even wliilst under their 
mother’s care.*’ “I have often had,” says one atitlior,** 
“ whole broods, scarcely feathered, stone-blind from fight- 
ing; the rival couples moping in corners, and renewing 
their battles on obtaining the first ray of light.” "With 
the males of all gallinaceous birds the use of their 
weapons and pugnacity is to fight for the possession of 
the females ; so that the tendency in onr Game chickens 
to fight at an extremely early age is not only useless, but 
is injurimia, as they suffer so much from their wounds. 
The training for battle during an early period may be 
natural to the wild Gallus hankh-a ; but as man during 
many generations has gone on selecting the most obsti- 
nately pusnacions cocks, it is more probable that their 
pugnacity has been nnnalurally increased, and niinatu- 
rally transferred to the young male chickens, In the 
same manner, it is probable that the extraordinary de- 
velopment of the comli in tlie Spanish cock has been 
unintentionally transferred to the young cocks ; for 
fanciers would not care whether their young birds h.ad 
large combs, but would select for breeding the adidts 
which had the finest combs, whether or not developed at 
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an early period. The last point which need here he 
noticed'is that, though the chickens of Spanish and JIalay 
fowls are well covered with down, the true feathers are 
acfiuircd at an unusually late age; so that for a time the 
young birds are partially naked, and are liable to suffer 
from cold. . 

Secomlari/ Sc:rual Charactfrs.-Tho two sexes in the 
parent-form, the GuRus banl-!va, differ much m colour. 
In our domestic breeds the difference is never greater, hut 
is often less, and varies much in degree even in the suh- 
hreeds of the same main breed. Thus in certain Game 
fowls the difference is as great as in the pai-ent-form 
whilst in the black and white sub-breeds there is no dit- 
ference in plumaee. Mr. Brent informs me that he lias 
seen two strains of hlark-broasted red Games, in which 
the cocks could not bo distinguished, whilst the hens m 
one were partridge-hrown and in the other fawn-hvown. 
A similar ease has been observed in the strains of the 
brown-breasted red Game. The hen of the “duck- 
winged Game” is “exti-emely beautiful,” and differs 
much from the hens of all the other Game suh-breeds; 
Imt o’Pnerally, as with the blue and grey Game ami with 
some sub-varieties of the pile-game, a moderately close 
relation may be observed between the males and females 
in the variation of their plumage.” A similar relation is 
also evident when we compare the several varieties of 
Cocliins. Til the two sexes of gold and silver-spangled 
and of buff Polish fowls, there is much general similarity 
in the. colouring and marks of the whole plumage, cx- 
ceptinr' of course in the hackles, crest, and beard. In 
spansied llaraburghs, there is likewise a considerable d^ 
cree'of similarity between the two sexes. In pencilled 
ilamhurghs, on the other hand, there is mneh dissimilar- 
ity; the pencilling which is characteristic of the hens he- 
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inf' almost absent in the males of both the goUlen and 
silver varieties. But, as we liavc already seen, it cannot 
be piven as a ceneral rule that male fowls never have 
lu'iieilled feathers, for Cuckoo Dorkings are “ remarkable 
from liaving nearlv similar markings in both sexes.” 

It is a singular fact that the males in certain sub-breeds 
have lost some of their secondary masculine characters, 
and, from their close resemblance in plumage to the fe- 
males, arc often called hcouics. Tliero is much diversity 
of opinion whether these males are iu any degree sterile ; 
that they sometimes are parti.ally sterile seems clear," but 
this may have been caused by too close iuterbreeJing. 
That they arc not (luite sterile, and that the whole case 
is widely different from that of old females assuming 
masculine characters, is evident from several ot these hen- 
likc sub-breeds liaving been long propagated. The males 
and females of gold and silver-laced Sebright Bantams 
can be barely distinguished from each other, except by 
their combs, wattles, and spurs, for they are coloured 
alike, and the males have not hackles, nor the flowing 
siekle-likc tail-feathers. A hen-tailed sub-breed of Ham- 
bnr"hs was recently much esteemed. There is also a 
breed of Game-fowls, in which the males and females re- 
Hcuible each other so closely that the cocks have often 
mistaken their hen-feathered opimnents in the cock-pit 
for real hens, and by the mistake have lost their lives." 
The cocks, llmugh dressed in the feaiher.s of the hen, 
“ are liish-spirited birds, and their eouinge has been often 
pi-oved an engraving even has been published of one 
celebrated hen-tailctl victor. Mr. T<gelmeier" has re- 
corded the remarkable ease of a brown-breasted red 
Gatuc-cock wiiieh, after assuming its perfect niasculiiie 
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bocame l,e»-feat1.ered in llw autumn of tl>c fol- 
lowin’vc-av; but ho did not lose voice, spurs, etren<,nh, 
uov productiveness. Tins bird has now retained the same 
elmrartor durinj^ five seasons, and lias begot botli hon- 
fcatliered and nialo-featbeved offspring. Mr. Gr.antley 1' . 
llerkelev relates llie still more singular ease of a cele- 
1, rated Strain of “ polecat Game-fowls,” 
in nearly every brood a single ben-cock. lUe g'oat 
iieculiaritv in one of tbeso birds was that lie, as the sea- 
sons succeeded each other, was not always a ben-cock, 
and not alwavs of the colour called tlic polecat, wind, is 
black. From the jiolecat and hen-cock fc.ather m one 
sea^^ou he moulted to a full male-plumaged black-bijastod 
red, and in the following year he returned to the former 
feather,”** „ * 

I have remarked in my ‘ Origin of Species that sec- 
ondary sexual characters are apt to differ much in the 
species of the same genus, and to be unusually variable 
in the individuals of the species. So it is with the breeds 
of tbe fowl, as we have already seen, as far as the colour 
of iilumagc is concerned, and so it is with the other 
seconclarv sexual characters. Firstly, the couib clillcrs 
much iii'the various breeds,** .and its form is ominciitly 
characteristic of each kind, with the exception of the 
Dorkiiif's, in avhieh the form has not been as yet deter- 
mined on by fanciers, and fixed by selection. A single, 
dcepU-sernited comb is the typical and most common 
form.’ It differs much in size, being immensely develop- 
ed in Spanish fowls; and in a local breed called Keil- 
caps, it is sometimes “ upwards of tbree im-li.'s in breadth 
at the front, and more than four inches in leiiglh, mens- 
ured to the end of the peak behind.” “ In some breeds 
the comb is double, and when the two ends are cemeulcd 
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logptliov it forms a “ cinvcomb in tlie “ rose-comb ” it 
is dcjirossed, covered witU small projections, and pro- 
duced backwards ; in the horned and creve-cceur fowl it 
is produced into two horns; it is triple in the pea-combed 
Brahmas, short and truncated in the Malays, and absent 
in the Guelderlands. In the tassellcd G.ame a few long 
featliers arise from the back of the comb ; in many breeds 
a crest of feathers replaces the comb. The crest, wlien 
little developed, arises from a fleshy mass, hut, when 
much developed, from a hemispherical pi-otuberancc of 
the skull. In the best Polish fowls it is so largely de- 
veloped, that I have seen birds which could hardly pick 
up their food ; and a German writer asserts *’ that they 
are in consequence liable to be struck by hawks. Mon- 
strous structures of this kind would thus be suppressed 
in a state of nature. The wattles, also, vary mueh in 
size, being sm.all in Malays and some other breeds ; they 
are replaced in certain Polish sub-breeds by a great tuft 
of feathers called a beard. 

The hackles do not differ much in the various breeds, 
but .are short and stift’ in Malays, and absent in Ilennies. 
As in some orders of birds the males display extraordi- 
narily-shaped feathers, such as naked shafts with discs at 
the end, &c., the following case may he worth giving. 
In the wild (ruUus bankiva. and in our domestic fowls, 
the barbs which arise from each side of the extremities 
of the hackles are naked or not clothed with barbules, so 
that they resemble bristles ; but 3Ir. Brent sent me sotno 
scapular hackles from a young Birchen Diickwing Game 
cock, in which the naked barbs became densely reclothed 
with barbules tow.ards their tips; so that these tips, 
which were dark coloured with a metallic lustre, were 
separated from the lower parts by a symmetrically-shaped 
transparent zone formed of the naked portions of the 
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lDar1)s. Ili'iice the coloured lips appeared like little sepa- 
rate metallic dises. 

The sickle-featliers in the tail, of which there are three 
pair, and \vhieh are L-minciilly characteristic of the male 
sex. differ much in the various breeds. They are scimitar- 
shaped in some Hamburghs, instead of being long and flow- 
ing as in the typical breeds. Tlicy are extremely short in 
Cochins, and are not at all developed in Hennies. They 
are earned, together with the whole tail, erect in Dork- 
ings and Games ; but droop much in Malays and in some 
Cochins. Sultans arc characterized by an additional num- 
ber of lateral sickle-feathere. The spurs vary much, beiug 
placed higher or lower on the sh.aiik; being extremely 
luni'- and sharp in Games, and blunt and short in Cochins. 
TItese latter birds seem aware that their spurs are not 
efficient woaiions; for though they occasionally use them, 
they more fre<pieutly flght, as I am informed^ by Mr. 
Tegetmeier, by seizing and shaking each other with their 
beaks. In some Indian Game-cocks, received by Mr. 
Drent from Germany, there arc, as be informs me, three, 
four, or even five s])urs on each leg. Some Dorkings also 
have two spurs on each leg and in birds of this breed 
tlio spur is often placed almost on the outside of the leg. 
Double spurs are mentioned in the ancient Cliinese Ency- 
elopaalia. Tlieir occurrence may be considered as a case 
of analogous variation, for some wild gallinaceous birds, 
for instance, the Polvplcclron, have double spurs. 

.Tndging from the’ differences which generally distin- 
guish the sexes in the Gallinaceie, certain characters in 
our domestic fowls appear to have been transferred from 
the one sex to the other. In all the species (except in 
Tiimix), when there is any conspicuous difference in )>lu- 
mage hkween the male and female, the male is always 
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the most hoauliful; but in soUIcn-spangloii Ilnmbnrglis 
till' hen is equally beautiful with the coek, anil iueonqiu- 
rably more beautiful than the hen in any natural speoies 
of Galius; so that here a niaseuliiie eharaeter has bi-eri 
ti-ansferreil to the female. On the other haml. in cuckoo 
Dorkincs ami in other cuckoo brcoils the jicncillinj:, n-hicli 
in Galius is a female attribute, has been traiisferreil to 
the male: nor, on tlic jn'iiieiiilc ofanalo"ons variation, is 
this transference surprisinjr, as the males in many aralli- 
naceous genera are barred or pencilled. With most of 
these birds liead ornaments of all kinds are more fully 
developed in the male than in tlic female; but in Polish 
fowls the crest or top-knot, which in the male rcjilacos 
the comb, is equally developed in both sexes. In certain 
sub-breeds, wliich fi'oni the hen having a small crest, are 
called l.ark-crested, ‘‘a single upright comb sometimes .al- 
most entirely takes the place of the crest in the male."** 
From this latter case, and from some facts presently to 
be siren \rith resj>cct to the protuberance of the skull in 
Polish fowls, the crest in this breed ought perhaps to be 
viewed as a feminine character which has been transferred 
to the male. In the Spanish breed the male, as we know, 
has an immense comb, and this has been partially transfer- 
red to the female, for her comb is unusually largo, though 
nut upright. In Game-fowls the bold and savage disposi- 
tion of the male has likewise been largely transferred to the 
female ; “ and she sometimes even possesses the eminently 
masculine character of s]>urs. Many cases arc on record 
of hens being furnished with spurs ; and in Germany, ac- 
cording to Bechstein,** the spurs in the Silk-hon are some- 
times very long, lie mentions also nmUher breed simi- 
larly characterized, in which the hens are c.xccllent layers. 
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^ 'Mr Lavavfl has given an account of a hrecJ of fowls 
inVi'yl.uI witli black skio, bones, ami wattle, but with 
ordinary feathers, and n hich cannot “ be more aptly de- 
scribed than by comparing them to a white fowl drawn 
down a sooty chimney ; it is, however,” adds Mr. Layard, 
“a remarkable fact that a male bird of the pnve^sooty 
variety is almost as rare as a torloise-shcU tom-cat.” Mr. 
Blyth finds that the same rule holds good witli this breed 
near Calcutta. The males and females, ou the other hand, 
of the black-boned European breed, with silky feathers, 
do not difl'er from each other ; so that in the one breed 
black skin and bones, and the same kind of plumage, are 
common to both sexes, whilst in the other breed these 
characters are confined to the female sex. 

At the present day all the breeds of Polish fowls have 
the great bony protuberance on their skulls, which in- 
cludes part of the brain and supports the crest, equally 
developed in both sexes. But formerly in Germany the 
skull of the hen alone was protuberant : Blmnenbach,“ 
who particularly attended to abnormal peculiarities m 
domcslic animals, stales, in ISIS, that this was the case; 
and Bcchstein had previously, in 1793, observed the same 
fact. This latter aullinr has carefully described the effects 
of a crest on the skull not only in fowls, hut in ducks, 
treese. and canaries, lie states that wilh fowls, when the 
crest is not much developed, it is supported on a fatty 
mass ; but when niucli developed, it is always supported 
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Oil a bony protuberam-e of variable size. He well de- 
scribes tbo peciiliantios of this protiibei aiice, and lie at- 
tended to the effects of the nicidilied sha|»e of the brain on 
llie inielleet of these birds, and disputes Pallas’ statement 
that they are stupid. He then exjiressly states that he 
never observed this protuberance in male fowls. Hence 
tbeve can be no doubt that this imnarkable character in 
the skulls of Polish fowls was formerly in (lermany con- 
fined to the female sc.v, but lias uow been transferred to 
the males, and has thus become common to both se.ves. 

External Difi'erencts, not con/ierleil xriHi the sexes, hctieeen 
the brmls and betxeeen indichlual birds. 

The size of die body difR'rs {rreRtly. Mr. Tejn'tmeicr lias known 
ft Bmiinin to weijrii 17 pounds ; a fine Malay cock 10 pounds ; wUilst 
a first-rate Sebrisflit ^ntam weiphs hardly more than 1 pound. 
Durinjr the last 20 years the size of some of our breeds has been 
larjiely increased by methodical selection, whilst that of other breeds 
has been much diminished. We have already seen how preatly 
colour varies even within the same brewl : we know that the wild 
O. bankka varies slightly in colour ; we know that colour is varia- 
ble in all our domestic animals ; nevertheless some eminent fanciers 
have so little faitlt in varialiility, that they have actually arjjui'd 
that the chief Game suli-breeds. which differ from each other in 
nothing bnt colour, are descendetl from distinct wild s|>ecies ! fross- 
inc often causes strange modifications of colour. Mr. Tegetineier 
informs me that when buff and white fochina are crossed, some of 
the chickens are almost invarialdy black. According to Mr. Brent, 
black and white Cocliina occasionally proiluco chickens of a slaty- 
Idue tint i anil this same tint apis-ars, as Mr. Tegetmeii-r tell* me, 
from crossing white Cochins with black Spanish fowls, or white 
Dorkings with black Minorens.** A gi>od obsi'rver" states that a 
first-rate silver-spangleil Hamlxirgh hen grtulually lost the mast 
charBCteristic ciualities of thehni-d, for the black lacing to her feath- 
ers disft|ipenrisl, and her legs changeil from leaden-blue tn white- ; 
hut what itiakes the case remark/ilde is. that this tendency ran in 
the blood, for her aster changed in a similar hut leas strongly 

•• ' Cottage Gardener,’ Jan. 8rd, 15M, fore the Dubllo XaU Hist, 9oc„ qnoleiJ in 
p, 213. ‘ Cottage Oardeoer,' 135$, p. iSi. 

•0 Ur. Wllllame, In a paper read be- 
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tnarki-d maimiT; aud clilckpus produced from tjiia latter lien were 
at first almost pure wltite, "but on mmiltUia aeipured l.krk collars 
and some spangled fcatliets witli almost ulilltcTated luarkingK so 
tliiit a uvw variety nj'osc in tliis singular nmnnor. The skin in the 
ditTerenl Imn'cls differs nmeh in colour, being wliitc in common kinds, 
yellow in Malays and IVu-kins, and black in Silk fowls ; thus muck- 
ing, ns M. Uodron*' remarks, the tlireo principal typos nf skin in 
mankind. Tlio same autlmr adds, that, as different kinila of fowls 
living in distant and isolated parts of tho world have black skin and 
bnues, this colour must havi- api'eannl at various times and placi's. 

Tho shnpi' and carriage of the body and the shapo of the head <ilf 
for much. The beak varies slightly in length ami curvature, but in 
comparably leas than with pigeons. In most cn‘stcd fowls the nos- 
trils offer a rcmnrkahle peculiarity in being raised with a crescentic 
outline The primarv wing-feathera aro short in Cochins ; in a 
male, which must have h.-.-n more than tuice as heavy as G. bankiva. 
these leathers were in hotli birds of the some length, I have munt 
ed with Mr Tetretmeier's aid, tlio primary wing-feathers in thirteen 
cocks and hena'ot various breeds; in four of them, namely in two 
Hamburghs, a Cochin, and Game Bantam, there were 10, instead of 
the norraal number 9 ; but in counting these feathers 1 have follovred 
tho practice of fanciers, and have not included the first minute pri 
tnary feather, barely three-quarters of an inch in length. These 
feathers differ considerahlv in relative length, tho fourth, or tho fifth, 
or the sixth, being the longest ; with tho tliird either equul to, or 
omsidernblv shorter than the fifth, lu wild gallinaceous species tho 
ndativo length and number of the main iving and tail-fentliers are 
extremely constaut. „ . i 

The tail diflevs much in orcctness and siae, being small in .Malays 
and very small in Cochins. In thirteoa fowls of various hn-eda 
which I havi- cxamine.1, five had the normal number of U fenlli 
ore including In this numlier tho two middle sickle-fentliers ; sis 
Olliers (Viz, a Cafiro cock, Gold-siiangled Polish cock. Cochin hen, 
fiiiUan hi-n Game hen, and Malav hen) had 1(1; and two (an old 
Cochin cock and -Malav hen) had 17 feathers. The rumploss fowl 
has no tail, and in iv bird which 1 kept alive the oil-gland had abort- 
ed : but this bird, tbongh the ns coccygis was extremely imperfect, 
)iad a vestige of a tall with two rather long featliers in the position 
of tho outer caudals. This blitl eaiue from a family where, as I was 
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fold, the broml had kppt tnio for twenty years ; btit rumpletw fowJs 
often jiriHluee chickens with tails,® An eminoat physiologist “ has 
recently s[X)kcn of this breed ns a distinct siiecies ; had he cxamincHl 
tho deformed stnte of the oa coccyx ho would never have coino to 
this conclusion : ho was jirolmtity misled by tho stati'mont, whicli 
may b<‘ found in some works, that tailless fr>wls nro wild in Ceylon : 
bnt this Htatemout, as I have hi-en assured by Mr. Layard and Dr- 
Kelluerf, who havu so clowlysludii'd thu binls of Ceylon, is utterly 
false. 

The tarsi vary considerably in length, being relatively to the 
femur congidorably longer in tho S|ianish nnd Friailed, nn J shorter 
in thu Silk nod Bantam breeds, tbnn in tltc wild (J. hnnhim; but 
in the latter, na wo have seen, the tarsi vary in length. Tlie tarsi 
are often feathered. Tho feet in mnny breisis nro fumisheil with 
additional toes. Qolden-sjiangleil Polish fowls are eaid**to have 
the skin between their toea much developed ; Mr. Tegetmeier 
observed this in ono bird, hut it was not so in ono which I exam- 
ined. lu Cochins the middle too is aaid“ to bo nearly double tlie 
length of the lateral toes, and therefore much longer than in Q. 
liaiikien or in other fowls ; but this was not the case in two which 1 
examined. The nail of the middle toe in this same breed is sur- 
prisingly broad nnd flat, but in a variable degree in two birds 
which I examined; of this structure in the nail there is only a 
trace in (?. banHea. 

T1\0 voice differs slightly, as I am informed by Mr. Dixon, in 
almost every breed. Tlie Malaya** have a loud, deep, somewhat 
prolonged crow, hut with considr-rable individual difli-rences. Col- 
onel Sykes remarks that tho domestic Kulm cock in India has not 
the shrill clear pipe of the English bird, and " his scale of notes 
appears more limited." Dr. Hooker was struck witli the "pro- 
longed howling Bcri'cch" of the cocks in Sikhim.*’ The crow of the 
Cochin is nniorimisly nnd ludicrously ilifferent from that of iho 
common cork. Tho disposition of the dill’ercnt breeds is widely 
diaVrent. varying from the savage and defiant temjier of thu Game- 
cock to the extremely peaceable temper of tho Cochin. Tiie laticT. 
it has been nsserted, " graze to a much greater extent than any 




Tf*nm«|pr's ‘Pwillry Bnnk,' J5W, p. 
•a On CoctilBi grulns, Idem. p. 4A. 

•• FKgusoaonTriiePoullry.'p. IBT. 

1S32, p. 151. Pr. Hnokrr'l ■ llliqBisyaa 
Journals,' toI. I. p. 514. 
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other vaTietiee.” The Spanish fowls soffer more from frost than 
other breeds. 

Before we pass on to the skeleton, the degree of dis- 
tinctness of the several breeds from G. bivikiva ought to 
be noticed. Some writers speak of the Spanish as one 
of the most distinct breeds, and so it is in general aspoet ; 
but its cbaracterislic diflerences are not important. The 
Malay ajipcars to me more distinct, from its tall stature, 
‘Tiiall drooping tail with more than fourteen tail-feathers, 
and from its small comb and wattles; nevertheless one 
Malay sub-breed is coloured almost exactly like G. hm- 
kica. Some authors consider the Polish fowl as very 
distinct; but this is a semi-monstrous breed, as shown 
by the protuberant and irregularly perforated skull. 
The Cochin, with iu deeply furrowed frontal bones, 
peculiarly shaped oecipital foramen, short wing-feathers, 
short tail containing more than fourteen feathers, broad 
nail to the middle '’toe, fluffy plumage, rough and dark- 
coloured eggs, and especially from its peculiar \-oice, is 
probably the most distinct of all the breeds. If any one 
of our breeds has descended from some unknown species, 
distinct from G. bankiva, it is probably the Cochin ; 
but the balance of evidence does not favour this view. 
All the characteristic diflereuces of the Cochin breed are 
more or less variable, and may be detected in a greater 
or lesser degree in other breeds. One sub-breed is col- 
oured closely like G. baiikicn. The feathered legs, often 
furnished with an additional toe, the wings iucnitable ol 
flight, tlie extremely quiet disposition, indicate a long 
course of domestication ; and these fowls come from 
China, where we know that pl.ants and aiiim.als have 
been tended from a remote period with extraordinary 
care, and whore consequently we might expect to find 
profoundlv modified domestic races. 

Ostcoloffiail Itiftrences.—l have examined twenty- 
seven skeletons and fifty-three skulls of various breeds, 
including three of G. bankiva: nearly half of these 
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Bkulls I owe to the kiudness of Mi'. Tegetineier, ainl three 
of the skeletons to Mr. Eyton. 

Tlio Sknii differs trrcsilj- in siw in aiff.'n'nl hreiJs, bcinjf murly 
twic.i as long iu tlio largi-st Cochins, but not m-srly twice iw broncl. 
ns in Uanlama. The bones at the base, fnim the occiiiital fommi'n 
to the nntcrior end lincluding the iiuwlmli's and pUTygnidsl, nro 
(vlisulufoly identical in tliipe in all the skiiils. So Is the lower jnw, 
In tho forehead slight diffi'rences are often pem'iitilde Is-lween il>e 
males and females, oeidently canseii by tlio pr«'senc<' <if llie eomb. 
In every case I take tho skull of O. hnnkipci as the slaudarii of corn. 
jmrison. In four in one Malay hen. in an Africnii cork. 

In a Frizzles! cock from Mailras. in two black.boncil Siik hens, 
no diSl'tenees occur wi»rth notieo. In three Spunitk cocks, the 
form of the foreheail between tho orbits differs eonsiderubly ; in 
one it is considerably depressed, whilst in the two others it is rather 
prominent, with n deep medial furrow; the skull of the hen is 
smooth. In throe skulls of StbriyJU Stintarru the crown is mon> 
globular, and slopes more abruptly to the occiput, than in G. bitti- 
Idea. In a Bantam or Jumper from BurmaU those same characters 
are more strongly pronounced, and the supra^oceiput is more point- 
ed. In a black Bantam the skull is not so globnlar, and the occipital 
foramen Is very large, and has nearly the same sub-triangnlar out- 
line presently to be described in Cochins ; and in this skull the two 
ascending branches of tho premasillary are overlapped in a singu- 
lar manner by the processes of the na-sal bone, but, as I have seen 
only one specimen, some of these differences may bo individual. 
Of Cochins and Brahmas ithe lotter a crossed race approaching 
closely to Cochins) I have examined seven skulls ; at the point 
where the ascending branches of tho premaxillary rest on the 
frontal bone the surface is ranch depivs«ed, and £fi>m this depression 
a deep metlial furrow extends Uackwarils to a varia'.ile diatanri- : 
till) edges of this fissure aro rallu-r prominent, as is tho top of tho 
skull behind and over the orbits. These charaetera sro less de- 
veloped in tho hens. The pterygoids, and the pMccsses of tlie 
lower jaw. relatively to the size of tho head, are bfradiT tlian in 
G.baiiidM ; and tUs is likewiso the rase with Dorkings when of 
largo size. Tho terminal fork of the hyoid bone In Cochins is 
twice as wide as in 0. banktM, whereas the length of the other 
hyoid bones is only as three to two. But the most remarkablo 
ebnraeter is the shape of the occipital foramen : in O. IwnWett {.\) 
the breadth in a horizontal line exceeds tho height in a vertical 
line, and the outline is nearly circular : whcri-as in Cochins (B) the 
outline is sub-triangnlar, and the vertical lino exceeds tho liori- 
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zontal line in lenjftli. Tliis same form likewise occurs in the black 
Bantiiiii above referred to, and an approach to it may l>e seen in 
some Dorkings, and in u alight degree in certain other breeds. 




Of Dorkings I have examined three Bkulls, one belonging to the' 
white sub-breed ; the one character deserving notice is the breadth 
of the frontal bones, which aro moderately furrowed in the middle ; 
thus in a skull which was less than once and a half tho length of 
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that of G. han'kinn, the breadth between the orbits was exactly 
doable. Ot Unmburgha I have examined four skulls (mala and fe- 
male) of the pencilled sub-breed, and one (mate) of the spangl(‘d 
Biib-broed ; the nasal bonce stand remarkably wide ajmrt, but in a 
variablu dejrrcc ; consequently narrow membrane-covered spaci-s are 
left between the tips of the two asrendinff branches of the preniaxil- 
Inry bones, which are rather short, and l>etween those branches and 
tho nasal bones. The surfaco of the frontal bone, on which tiin 
branches of the premaxillary rest, is very little di'pmwed. Those 
peculiarities no doubt stand in close relation witli the broad 9at- 
lened rose-comb cbaracteristic of the nnmburi»h brntl. 

I have examined fourteen skulls of PiJhh and other eroUd breeda. 
Tiieir differences are extraordinary. First for nine skulls of differ, 
ent sub-breeds of English Polish fowls, The hemispherical protu- 
berance of the frontal bones” may be seen in the accompanyinjr 
drawing, in which (B) the skull of a white-crestcd Polish fowl is 
shown obliquely from above, with the skull (A) of G. bankira in 
the saiqe position. In Cg. S-j longitudinal sections are given of the 
skulls of a Polish fowl, and. for comparison, of a C-ochin of tlie same 
size. The protuberance in all Polish fowls occupies the same posi- 
tion, but differs much in ^e. In one of my nine specimens it was 
extremely slight. The degree to which the protuberance is ossified 
varies greatly, larger or smaller portions of bone being replaced by 
membrane. In one specimen there was only a single ojM-n pore ; 
generally, there are many variously .shaped open spaces, the bone 
forming an irregular reticulation. A medial, longitudinal, arched 
ribbon of bone is generally retained, but in one specimen there was 
no bone whatever over the whole protuberance, and the skull when 
cleaned and viewed from above presented tbe apiiearance of an open 
basin. Tbe cliange in the whole internal form of the skull is sur- 
prisingly great. The brain is modified in a corn'Bponding manner, 
as is shown in the two longitndinal sections, which deserve atlim- 
tivo consideration. The np^>r and anterior cavity of tho three into 
which tho skull may ho diviiled, is tbe one which is so 'greatly 
raodifietl; it is evidently much larger than in tlie Cochin skiiU of 
the same size, and extends much further beyond tlie interorbitnl 
septum, but laterally is less deep. Whether this cavity is entirely 
filled by the brain, may be doubted. In tbe skull of the Cochin 
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and of all ordinarr fowls a strong internal ridge of bone separates 
the anterior from the central cavity ; but this ridge is entirely ah- 
sent in the Polish skull here figured. The shape of the centrul 
cavity is circular in the Poiish, and lengthened in the Cochin skull. 



The- Hhai-' of the i>»sterior cavity, ingether with the position, size, 
and number of the [-res for tlie nen'i-s, difl'er much iu thiw two 
skulls. A pit deeply ismetmting the orcipil*! Inino of the Cochin 
is ciilirely al-si-nt in this Polish skull, whilst in atiotUcr s]H'cimen 
it was well developed. In this second specimen the wliolo iiiterual 
surface of the jiosterior cavity likewise diflers to a certain cxtimt in 
shaiie. I made sections of two other skulls. — namely, of a Polish 
fowl with the jtrotulwrance singularly little dev<do]>od. and of a 
Sultan in which it was a little more dov.dojsMl ; and when these 
two skulls were placeil bc-tween the two almve figured (fig. 3d|, a 
l)crfpct gradation in the confignration of each i>art of lh.' internal 
surface could be traced. In the Polish skull, with a smnU protn- 
berance, the ridge between the anterior and middle cavities was 
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present, but Inw ; and in the Sultan lliia ridffe was replaced hy a 
narrow furrow standing on a broad raised eniinence- 

It mav natnrallr be aski-d whether th.-so ix-matkable modifica- 
tions in'th* f*)rm of the brain a»i't the intellect of Polish fowls ; 
some writers have stateil that they are estivmely stupid, but Boeh- 
Btein and Mr, Tcgetmeier havo shown that this is by no means 
generally tho case. Nevertheless Bechstein" slates that he bail a 
Polish hen which " was crazy, and aniir>usly wand.-rwl about all 
dav long.” A hen in my poBseswion was solitary in her haliita, and 
wiis often so absorbed in reverie that she could be touched ; she 
was also deficient in the most singular manner in tbi- faculty of 
finding her way, so that, if slic strayed a luindreil yanls from her 
feeding-place, she was completely lost, anil would then obstinately 
try to proceed in a wrong direction. I have n'ceived otlier and 
similar accounts of Polish fowls appearing stupid or half-idiotii'.” 
To return to the skull. The posterior part, viewed estemally, 
differs little from that of <?. bankiea. In most fowls tho posterior- 
lateral process of the frontal hone and the process of the squamosal 
bone run together and arc ossified near their extremities: tliis 
union of the two bones, however, is not constant in. any breed ; 
and in eleven out of foarteen skulls of crested breeds, these pro- 
cesses were quite distinct. These processes, when not united, 
instead of being inclined anteriorly as in all common breeds, 
descend at right angles to the lower jaw ; and in this case tho 
longer axis of the bony cavity of the ear is likewise more perpen- 
dicular thaa in other biwds. '\Mien the squamosal proces.s Is free, 
instead of expanding at tho lip, it is reduced to an extremely fine 
and pointed style, of variable length. The pteryg.«d and rpiadrato 
bones prewnt no difference. The palatine bom's are a little more 
curved upwards at their posterior ends. Tho frontal bones, an- 
teriorly to the protulu-mnce. are, a-S in Dorkings, very broad, but in 
a variable degree. Tho nasal bum's either stand far ai>arf, asin 
Ilamhurglis. or almost touch each other, and in one instance were 
ossified together. Euali na.*«il l>one pro|<erly sends out in front two 
long processes of equal lengths, forming a fork ; but in all the 
Polish skulls, except one. the inner process was considerably, but 
in a variable degree, shortened and si>mewhat upturned. In all tho 
skulls, except one, the two ascending hranrlies of the preinasillar\*, 
instead of running up between the processes of the nasal bones 
and resting on the ethmoid bone, ait- much shortened and terminate 
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in a blunt, somewhat upturned point. In those skulls in which 
tlie nasal Imnes approach quite close to each other or are ossified 
together, it would Ih! impossible for the ascending branches of tUo 
premaxillary to reach the ethraoi(>and frontal bones ; hance wo seo 
that even the relative eonnection of the Imnes has been changed. 
Apimrently in conseqnence of tUo branches of tho premaxillary and 
of the inner processes of the nasal Imncs lM>ing somewhat upturned, 
tlie external orifices of the nostrils are upraised and assume a cre- 
scentic outline. 




I must still say a few words on some of the foreign Crested 
breeds. The skull of a crested, ninipless, white Turkish fowl is 
very slightly protulterant, and but little perforated ; the ascending 
brnnchi's of the pn-iuaxillary an- well developed. In anotbc'r Tur- 
kish breed, called (iluxindooks, the skull is considerably protuberant 
and piTforated ; tin- ascending branches of the p^■maxilla^y are so 
much aborted that they project only j'jth of an inch ; and the inner 
processes of the nasal ls>nc an- so conipli'lelyalsirted, that ibe sur- 
face wlicTe they should have jinijected is quite smooth. lien' then 
we see thc’se two Ihhu's modified to an extreme degn-e. < >f Sultans 
(another Turkish hrei-di I examined two skulls; in that of the 
female the protuberance was much larger than in the male. In 
Imth skulls the ascending branclu-s of the premaxillary were very 
Bhi>rt, and in both the bns.vl porli<in of tho inner processes of tho 
niisal bones were ossified together. These Sultan skulls differed 
frtmi those of English Polish fowls in the frontal bones, anteriorly 
to the protuberance, not being broad. 

The last skull which I need describe is a unique one, lent to me 
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by Mr. Tpgetmcicr ; it resembles .t Polisli skull in most of its cha-' 
racters, but lias not tbe great frontal pTOluberance ; it has, liowover, 
tn-o rounded knobs of a diflbrent nature, wMcb stand more in front, 
above tlio lachrymal bones. These curious knobs, into which the 
brain does not enter, are separated from each other by a deep me- 
dial furrow ; and this is perforated by n lew minute pores. The 
nasal bones stand rather wide apart, with their inner processes, and 
the ascending branches of the premaxillary, upturned audsliortened. 
The two knobs no doubt supported the two great horn-like pro- 
jections of the Gomb, 

From lliu foregoing fiictswe see in how astonishing a manner 
some of the boiii's of the skull vary in Cresti'd fowls. The protubc- 
raneo may certainly bo called in one sense a monstrosity, as being 
wholly unlike anything observed iu mitiire ; hut as hi ordinary 
cases it is not iujurious to the hird, mid as it is strictly inlioritod, it 
can Imrdiy in another sense ho called a monstrosity. A series may 
hii formed coimui'ncing with the blacit hrmed Silk fowl, which lias 
a very sninll crest with the sltnll heneiith iienetnited only by afetv 
minute orifici’s.bnt with no otlicr change in its stmcturi' ; mid 1 'miu 
this first stage we may proceed to fowls witli n moderately large 
crest, which ri'sts, according to Bechsteiu, on a fleshy mass, Imt 
without any proliilierauce In the skull. I may ndd that I Imvn seen 
a similar fleshy or fibrous mass beneath the tuft of fentUc’rs on the 
head of tlio Tufted duck ; and in this case then' was no actual pro- 
tuberance in the skull, but it had become iv little more globular. 
I.nstly, wliell we come to fowls with a largely develM|»>d crest, the 
skull becomes largely protubruant anil is iierforated by a multitude 
of irregular opi'n s])aces. Tlu' close n-latiou betwei'u the crest and 
tliB size of the bony pnitiiberauce is shown in another way; for 
Mr. Tegetnii'ier infoniia me tliat if cUickc'ns lately hatched be select- 
ed with a largo bony protuln'rance, when adult they will have a 
large crest. There cmi he uo doubt that in Ibrmet times thr- breed- 
er of Polish fowls attended solely to tlie crest, and not to the skull ; 
nuvertlielesB, >)y incri'asing the cri'St, in which he has wonderfully 
succeeded, lie has unintentionally made the- skull protuberaut to an 
astonishing degree ; and through correlation of growth, he has at 
the same time affected the form .and ri'lative conuexiou of the pre- 
raasUlary and nasal bones, the shape of the orifice of the nose, the 
breadth of the frontal bones, tbo shape of the post-lateral processes 
of the frontal and squamosal bones, the direction of the axis of tlio 
bony cavity of the ear, and lastly the internal conflguratiou of the 
whole skull together with the shape of the brain. 

Kt'rtefii'ff. — 111 G. hiinHcn there are fourteeu cervical, seven dorsal 
with rihs, apparently fifteen lumbarand sacral, and sis caudal ver- 
14 * 
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tebrff ; ” but the lumbar and sacral are so much anchylosed that 1 
am not sure of their nurabiir, and this makes the comparison of the 
total number of vertebra in the several breeds cUfBcult. I have 
spoken of sis caudal vertebrte, because the basal one is almost com- 
pletelv anchylosed with the pelvis ; but if we consider the number 
as seven, the caudal vertebno agree In all the skeletons. The cer- 
vical vertebrae are, ns just stated, in appearance fourteen ; but out 
of twenty-three skeletons in a fit state for esamlnation, in five of 
them, namely, in two (lames, in two pr>ncilled llaml)urglis, and in 
a Polish, the fourteenth vertc-bni bore ribs, which, though small 
were jicrfectly developed with n double nciioulation, Tho prewnce 
of these little ribs cannot be considered as a fuel of much imjior- 
tance, for all tho cervical vertobne bear representatives of ribs ; but 
their development in the fourteenth vertebra reduces the size of 
the passages In tho transverse processi's, and makes this vertebra 
exactly Uk(' the first dorsal vertelira, Tiio addition of thoso little 
ribs docs not nlFect the fourteenth cervical alone, for properly the 
ribs of the first true dorsal vertebra are destitute of processes ; but 
ill some of tho skeletons in which ttie fourteenth cervical liore little 
riiis.the first pair of true riba had well-di'Veloped proceascs. It'hen 
wc know that the sparrow has onlyulne, and the swan twenty-three 
cervical vertelirii’,” we need feel no surprise at the numlter cif tho 
cervir'al vertehne in the fowl lieiiig, ns it aiiiiears, varialile. 

Tiiore are seven dorsal verteiine bearing ribs ; the first dorsal is 
never anchylosed with tho succeeding four, which are geuerally 
anchylo*'d together. In one Sultan fowl, liowever, tho two liraf 
dormil veyebr.1' wero free. In two skeletons, the lil'ili dorsal was 
fri'c ; generally tho sixth is free fas in O'. Imnlciri’). liut sometimes 
only at its posterior end, where in contact witli the seveiitli. Tiie 
seventli dorsal verteiwn, in every case excepting in one Spanish 
coclt.was anchylosed with tire lumbar verlebra'. S.i that the degree 
to which these midiUo dorsal vortebra- are anchylosed together is 
variable. 

Seven is the normal numlier of true rilis, but in two skcletons-of 
the Sultan fowl (in which the fourteentli cervic.al vertebra was not 
furniaheti with little tills) there were eight pairs ; the eighth imir 
seetlied lobe developed on a vertebra oorrespoudiug with the first lum- 
liat iu G. hniikica ; the sternal portion of liotb the seventh and eighth 
ribs did not reach tho atcruum. In four skeletons in which ribs 







© The Complete Work of Charles Darwin Onll 



OSTEOLOGICAL DIFFERENCES. 



323 






wi're dev(?lopoJ on tlie foortecntli cervical vertebra, there were, when 
these cervical ribs are included, eiffht pairs ; but in one Qntnc^oclc, 
in wliich the fourteenth cervical was furnished with ribs, there wero 
only sis pairs of true dorsal ribs ; the sixth pair iu tliis case did not 
have processes, and thus ]x!Ri;tnbloJ the seventh pair in other skele- 
tona i in this »'aine^»clc, ns for as could be judged from the uppear- 
unce of the luml)ar vcrtcbrfp, n whole dorsal vertebra with its rilis 
was misaing. We tlius sen that the riba (whetlier nr not the little 
pair ivttachoil to the fourtcciitb cervical vi'rtebra bo counted) vary 
from six to eight pair. The aixth iiair is frequently not furnislual 
with processes. The sternal portion of tlte seventh pair isextri'ine- 
ly broad in Cochins, ami is completely ossified. As previously stated, 
it is scarcely pnssiblo to count the lumlio-sacrnl vcrtebric ; hut they 
cerlaiidy do not correspond in shajtp or number in thesevonvl sltele- 
tons. file caudal vertebne are closely similar iu all the skck-tmis, 
the nnlv difliTence being, wlu'thi'r nr not the Imaal one is anchylosed 
to the pelvis ; they hardly vary even in length, not being shorter iu 
Cochins, wiiii their short tail-feathers, than in other lirceds; inn 
Spanish cock, however, the caudal vertehne wero a little elongated. 
Ill llitve riimiih'ss i'owls the caudal vertcbi 
and anchylosed together into a misformed r 

In the individual vertcbiw the ditTiTenci 
sligiit. In tlic atlas the cavity for the oc- 
cipital condyle is either nssiiied into aring, 
or is, as in llankivu, ojh'U on its uiqicr 
margin. The upper arc of tlie B|iinnl ca- 
nal is a little raeir arched in Cochins, in 
conformity willi the shape of occipital 
foramen, than in G-liniiViva. In several 
skeletons a difference, but not of much 
imiiortancc, may bo observ<-d, which com- 
mimccB at the fourlli cendeal veilebva, 
end is gn-atest at about the sixth, sevcntli, "nfnaiaril* he vieseil 

nr eighth verteijra: this consists in thn laterally, a. Wlirt'oiithu 
liieiual descending processe s being united bankica. D. Coehln Cuek. 
to the body of tho verti-bra by a sort of 

buttress. This structure may bo observed in Cochins, Polish, some 
Hamburghs, and probably other breeds ; but is absent, nr barely 
developed, in Game, Dorking, Spanish, Bantam, and several other 
breeds examined by me. On the dorsal surface of the sixtli cervical 
vertebra iu Cochins three prominent points are more strongly de- 
veloped than in tho corresponding vertebra of the Game-fowl or G. 
bankim. 

Pdns . — This differs in sonic few points in the severs! skeletons. 



a structurn n 
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The anterior margin of the ilium seems at first to vary much in 
outline, hut this is chiefly due to the degree to which the margin in 
the middle port is ossified to the crest of the Bjiine ; the outline, 
however, does difler in being more truncated in BanWms, and more 
rounded in certain breeds, ns in Cochins. The outline of the ischi- 
ndic foramen differs considerably, being nearly circular in Bantams, 
instead of egg-shaped as in the Bnnkiva, and more regularly oval in 
some skeletons, as in the Spanish. The obturator notch is also much 
less elongated in some skeletons tlian in others. The end of the 
pubic bone presents the greatest difference ; being hardly enlarged 
in the Banklva ; considerably and gradually enlarged in Cochins, 
and in a lesser di-grce in some other brentls ; and abruptly enlarged 
in Bantams. In one Bantam this bone extended very little beyond 
the extremity of the ischium. The whole p«-lvis In this latter bird 
differed widely in its proportions, being far broader proportionally to 



its ii'nuth than in Bankiva. 



Sfcnium.— This Isme is gene 
Bcaiccly iKJssible to comjMire its 




Fig. 38.— Estteoilty of Ihe Furcula, of 
natural slM.rlewed lalcrally. A. Wild 
Galttu ftaniica. B. Spangled I'ollsli 
Fowl. C. Spanish Fo«l. D- Dorking 



abruptly narrowed towards the 



lly so much deformerl that it is 
rm strictly in the wveral lireeds. 
Tlie shape of the triangular ex- 
tremity of the lateral processes 
dlffiTS considerably, being i-itlier 
almost etjuilateral or mucb dem- 
gaUil. The front margin of tbo 
crest is more or less perpendicu- 
lar and varies gn-atly, as dot's 
till' curvaturo of the iHWterior 
end. and the flatness tif the low- 
er surface. The outline of the 
manubrial process also varii’S, 
being wedge-sliajicd in the Ban- 
kivB, and rounded in the Spanish 
breed. The/urewtodiffersin be- 
ing more or less arched, and 
greatly, ns may bo seen in tlie 
accompanying outlines, in the 
shaiic of tho terminal jdate ; but 
tbc shape of this part differed a 
little in two skeletons of the 
wild Bankiva. The eoracoi<Ia 
pre-tent no difference worth no- 
tice. Thcdc/tpidnvariesinshape, 
being of nearly uniform breadth 
in Bankiva, much liroader in the 
middle in the Polish fowl, und 
ex in the two Sultan fowls. 
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I carefully comi®red each sejiataie bone of ilic leg and wing, rela- 
tively to the anme bones in the wild Bankiva. in the following brcetlB, 
which I thought were the most likely to differ : namely, in Cochin, 
Dorking, Spanish, Polish, Burmese Bantam, Friziled Indian, oiiil 
lilack-boni-d Silk fowls ; and it was truly surprising to seo how abso- 
lutely every process, articulation, and jsire agreed, though the Itones 
diffen'd greatly in size. The agretuiient is far more absidute than 
in other parts of the skeleton. In Blaliug this, I do not refer to tho 
relative tUicknisH atid length of the scwral bones ; for the tarsi va- 
ried considerably in both tliese resis'cts. But the other liiiib-bones 
varied little even in relative length. 

Finally, I have not exaniinocl a sufficient mtmltcr of 
skeletons to .«iiy whether any of tlie foregoing differen- 
ces except in the skull, are characteristic of the several 
hreeds. Ajtjtarently some differcn'ces are more cominon 
in certain breeds than in others, — as an additional rib 
to tbe fourteenth cervieal vertebra in Hamburghs and 
Games, and tbe breadth of the end of the pubic bone ia 
Cochins. Both skeletons of tlte Sultan foAvl had eight 
dorsal vertebrse, and the end of the scapula in both was 
somewhat attenuated. In the skull, the deep medial fur- 
row in the frontal bones and the vertically elongated oc- 
cipital foramen seem to be characteristic of Cochins; as 
is the great breadth of tbe frontal bones in Dorkings; 
the separ.ation and dj)en spaces between the tips of the 
ascending branches of the preniaxillaries and nas.al bones, 
as well as the front part of the skull being but little de- 
pressed, characterise Hamburghs ; the globular slia])e of 
the posterior part of 'the skuil seems to be cbaraeteristic 
of l.aeed Bantams ; and lastly, the protuberance of the 
skull with the ascending branches of the jiremaxillaries 
jiartially aborted, togetlier with tlie other differences bc- 
foiv specified, are eminently characteristic of Polish and 
other Crested fowls. 

But the most striking result of our examination of the 
skeleton is the great variability of all the bones except 
tliose of the extremities. To a certain extent we can 
understand why the skeleton fluctuates so much in struc- 
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tuvc ; fowls hare heea exposed to unnatural conditions 
of life, and their whole organisation has thus been render- 
ed variable ; but the breeder is rpiUe indifferent to, and 
never intentiimallj’ selects, any modilieations in the ske- 
leton. External eharacters, if not attended to by man, — 
such as the nnmbcv of the tail and wing feathcr.s ami 
their relative lengths, which in wild birds are generally 
coiislaiit points, — fluctuate in our domestic fowls in the 
same manner as 1.he several parts of the skeleton. An 
additional too is a “ point ” in I'lorkings, and has become 
a fixed ch.aracter, but is variable in Cochins and Silk- 
fowls. The colour of the plumage and the form of the 
comb are in most breeds, or even aiib-brecds, eminently 
fixed cliaraeters ; but in Dorkings these points have not 
been attended to, and are variable. When any modifica- 
tion in the skeleton is related to some external charac- 
ter which man values, it has been, unintentionally on his 
part, acted on by selection, and has become more or less 
fixed. We see this in the wonderful pi-otuberance of the 
skull, which supports the crest of feathers in Polish fowls, 
and which by correlation has affected other parts of the 
skull. We see the same result in the two protuberances 
which support the horns in the horned fowl, and in the 
flattened shape of the front of the^kiill in Ilamburghs 
consequent on their flattened and broad “rose-combs.” 
We know not in the least whether additional ribs, or 
the changed outline of the occipital for.amcn, or the 
changed form of the scapula, or of the cxtreiuily of the 
furcula, arc in any way cofrehitod with other structures, 
or have arisen from the changed ennditioms and habits 
of life to which our fowls have been subjected ; but there 
is no reason to doubt that these various modifications in 
the skeleton could be rendered, either by direct selection, 
or by the selection of correlated structures, as constant 
and as characteristic of each breed, as arc the size and 
shape of the body, the colour of the plumage, and the 
form of ihe comb. 
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Effects uflhe Disuse of Parts. 

Judging from the liabits of onr European gallinaceous birds, Gal- 
lus liauiicn in its native haunts would use its lejpi and wings mom 
than do our domestic fowls, which rarely fly except to their roosts. 
The Silk and the Frizzled fowls, from having imperfect wing-fi-atli- 
ers, cannot fly at all; and there is reason to believe that both these 
lireeds are ancient, so that their progenitors during many genera- 
tions cannot have flown. The Cochins, also, from their short wings 
and heavy bodies, can hardly fly up to a low ]iercli. Therefore in 
these breeds, esjiecially in the two first, a considerable diminution 
in the wing-liones might have been expected, hut this is not the 
case. In every specimen, after disarticulating and cleaning tho 
boni‘5, I carefully compared the relative length of the two main 
llones of the wing to each other, and of the two main bones of the 
leg to each othc-r. with those of G. banlien ; and it was surprising to 
see (except in the case of the tarsi) how exactly the Same rclativo 
length hod been retained. This fart is curious, from showing how 
truly the proportions of an organ may bo inhorUod, although not fully 
exercised during many generations. I then comparcil in several 
breeds the length of the femur and tibia with the humenis and tilim 
and likewise thesi: same hones with those of O.bankha ; the result 
was that tho wing bones in all the breeds (except tho Bunneso 
JiiiiipPr, which has unnaturally short legs) are slightly shortened re. 
latlvely tofheleg-ltones; but the decrea.se is so slight that it may Iw 
due to tho standard speeunen of If. hankira Imving accidentally had 
wings of slightly greater length than usual ; so that tho measurc- 
inents arc not woRh giving. But it desen-es notice that thr- Silk 
and Frizzled fowls, which are <|uito incapable of flight, had their 
wings ItM rcduciHl relatively to their legs than in almost any other 
breed ! We have seen with domesticattHl pigeons that the bou<‘s of 
the wings are somewhat reduced in length, whilst the juiuiary 
feathers arc rather increased in length, and it is just possible, though 
not probable, that in the Silk and Frizzled fowls any tendency to 
decrease in tho length of the wing-hones from disuse ntay have 
been checked through the law of coin]>i-iis.ation, by the decreased 
growth of tho wing-feathers, and consequent increased snpply of 
nutriment. Tho wing-bones, however, in both these breeds, are 
found to be slightlyreducedinlength when judged by the standard 
of the length of the sternum or head, relatively to tlu-so same parts 
in.O. bankica. 

The actual weight of the main hones of the leg and wing in 
twelve breeds is given in the two first columns in tbe following 
table. The calculated weight of the wing.bones relatively to the 
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loff-bones in coroparison witli the \cg and wing-bones of O-bankira, 
are given In tUe tUrd colnnin.— tiu- weight of the wing-hones m 
G. bankita being called a hundred.” 

T.VBLE I. 



Naflies of BreciU. 


WelsM or 
remuijud 


Actual 
Weisht or 
>B<I I'ins. 


(hebe^ 
bMC umc 


1 




Graloi. 


Grelu. 






wild mole 


86 


54 


100 


























388 




75 






14o 










77 




female 


331 










189 








male 


206 










93 






to llamburghtpcncilledimale 








11 1 Ilnmburgh(pencilled) female 






l(H 


13 1 Silk thlaek-boned) . 


female 




01 


ID3 



In till- eight first birds. iK-longing to dislioct breeds, in this Ulile, 
we see a deeideil reduction iu the weight of the l>unes of the wing. 
Ill the Indian Kriizlod fowl, whicli cannot fl.v, tlie reduction is cnr- 
rietl III ttie gn-atest extent, naniel)-. to thirty-tlm-e js-r cent, of their 
proiHT proj-ininnal weight. In tlie next four birds, including the 
Silk-lieii. which is incnpoble of tiigbt.we see that tho wings, rein, 
lively to tho legs, ar>- slightly iucreasiHl in weight ; but it sliuuld 1 h' 
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obBPrved that, if in tkeso birds tlio Icjrs bad become from any cause 
reduced in weight, this would give tlie false apiiearanco of the wings 
having inercased in relative weight. Now a reduction ot this na- 
ture has certainly occurred with the Burmese Junijufr, in wlileh the 
li'gs aro abnormally short, and in the two Ilnmlrarghs and f>ilk 
fowl, tho legs, though not short, are formed of remarkably thin and 
light bones. I make these statifments, not judging by mero eye 
sight, but after having calculated tho weights of the leg-honcs rela- 
tively to those of 0. Innkim, according to the only two standards 
of comjtarisnn which I could use, namely, tho relative Icrngths ol 
the hemi and sternum ; for 1 do not know tho weight of the body in 
Q. hivkica, which would have been a hotter standard. According 
to these standards, the leg-hones in these four fowls aro in a marked 
manner far lighter than in any other breed. It may therefore be 
concluded that in all cases in which the legs liavonot been through 
some unknown cause much reduced in weight, the wing-bones have 
become reduced in weight relatively to the leg-bones, in comparison 
with those ot G. bankim. And this reduction of weight may, I aii- 
prehend, safely he attributed to disuse. 

To make the foregoing table quite satisfactory, it ought to have 
been shown that in the eight first birds the leg-bones have not ac- 
tually increased in weight out ot due proportion with the rest of the 
body ; this I cannot show, from not knowing, as already remarked, 
the weight of the wild Bankiva.” I am indeed inclined to suspect 
that the leg-bones in tho Dorking, No. 2 in the table, are proportion- 
ally too heavy ; but this bird was a very large one, weighing 7 lb, 
2 o*„ though very thin. Its log-bnnrs were more than ten times as 
heavy as those of tho Burmese Jumper 1 I tried to ascertain tho 
length both of the leg-bones and wlng-boncs relatively to other 
parts of tho body and skehdon ; but tho whole organisation in these 
birds, which have been so long domesticated, has become so variable, 
that no certain conclusions could ho reached. For instance, the legs 
of tho above Dorking cock were nearly threc quiirtiu-s of an incli ton 
short relatively to the length of the sternum ; and moriMhan three- 
quurters r>f an inch too long n'lntively to thi' length of tho skull, in 
comi)arisfm with these snmi- parts in O. Innkiva. 

In the following Table II. in the two ih-st columns we see in inches 
and decimals the length of tlio sternum, and tho extreme depth of 
its crest to which the pectoral muscles are attached. In the third 
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column we Imve the ealculfited depth of tic crest, relatively to the 
length of the sternum, in com]>Bri8on tvith these same parts In G. 

baiikiTa.'” 

Taiilk II. 



Nocici ot Breeds, 


21 


Sternum. 


DeplU otCrest. 
IcTOth of the 

oomparlaoD with 
Q. biiulclvft. 




Oallus bankiva 




4-20 


laches. 

1'40 


100 








C-83 


1-.55 


78 








G'U.') 


107 


84 


3 






GIO 


1-83 


00 


4 






507 


I'.jO 


87 * 










1-55 


81 






female 


5T0 


1-50 


87 


7 






4'47 


i:!0 


90 








4-2o 


1-20 


84 




Burmese J umper . 


female 


306 


0'85 


81 


10 


Hamburgh . . . 




5-08 






11 




female 


455 






12 


Silk fowl 


female 


4'49 


101 





By looking to the third colmnn we see that in every case the depth 
of the crest relatively to the length of the sternum, In enraparison 
with (f. btinkirtj, is diminished, generally het ween 10 and 20 j>er cent. 
But the degree of reduction varicsinuch, ]mrtly in couaeciuencp of 
the fretjucntly deformed state of the sternum. In the Silk-fowl, 
which eaunot Uy,tho crest is 34 iier cent, less deop than what it 
fiiighi to have hoen. This reduction of the CTt'St in all tho breeds 
probably accounts for the great variahility, before referrcnl to, in the 
rurvatun' of tht' furculn, and in thi' shajH' of its sternal oxtreinity. 
Medical men Iwlieve that the abitormal form of tho spine so com- 
monly observed in women of tlio highiT ranks results from the at- 
taehi'il muscle's not hc'ing fully exercised. So it is with our domes- 
tic fowls, for they UBi> their pectoral inuselos hut little, and. out of 
twenty-live stermims examined liy me, threo alone weii' ])erfeelly 
symmetrical, ten were nuxlerati'ly cnwkod, and twelve were de- 
formed to an extreme degree. 

Finally, wc may concliule with respect to tho various 



The llilril column Is caleulutud on the same prlaclplt! 09 cxplolacd to tho pro< 
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breeds of tlie fowl, that tho main hones of llie wing liave 
probably been shortened in a very slight degree; that 
they have certainty become lighter relatively to the leg- 
bonca iu all the breeds in wliich these latter bouea are 
not uuiiaturally short or delicate; and that the crest ol 
the Btcrnwm, to which the peotor.al muscles .are attached, 
has invariahly become less prominent, the whole eternnin 
being also extremely lialdc to deformity. These results 
we may .attribute to the lessened tise of the wings. 

Corrcltition of Groicth.—l will here sum up the lew 
facts which I have collected on this obscure, but impor- 
tant, subject. Ill Cochins and Game-fowls there is some 
relation between the colour of the pliiiuageand the dark- 
ness of the egg-shell and even of the yolk. In Sultans 
the additional sickle-feathers in the tail arc apparently 
related to the general redundancy of the jiluinage, as 
shown by the feathered legs, large crest, and beard. In 
two tailless fowls which I examined the oil-gland was 
aborted. A large crest of feathers, as !Mr. Tegetmeier 
has remarked, seems always 'accompanied by a great 
diminution or almost entire absence of the comb. A 
large beard is similarly accompanied by diminished or ab- 
seht wattles. These latter cases apparently come under 
the law of compensation or balaiieemciit of growth. A 
large beard beneath the lower jaw and a large top-knot 
on the skull often go together. Tlie comb when of any 
jieculiar shape, as with Horned, Spanisli, and Ilamhurgh 
fowls, affects in a corresponding manner the umlerlyiug 
sknll ; and we have seen how womlerfiilly this is the case 
with Crested fowls when the crest is largely developed. 
With the protuberance of the frontal hones tlie sliapo ol 
the internal surface of the skull and of the brain is great- 
ly modified. The presence of a crest iiifliienees in some 
unknown waythe development of the ascending branches 
of the premaxillary hone, and of the inner processes of 
the nasal bones ; and likewise the shape of the external 
orifice ofthe nostrils. There is a plain and curious corre- 
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liitinn between a crest of feathers and the imperfectly os- 
sified condition of tlio skull. Not only does this hold 
good with nearly all crested fowls, but likewise with tuft- 
ed ducks, and as Dr. Gilnthor informs mo rrith tufted 
geese in Germany. 

Lastly, the feathers composing tho crest In male Polish 
fowls resemble hackles, and diftbr greatly in shape from 
those in the crest of the female. The neck, wing-coverts, 
and loins in the male bird are properly covered with 
hackles, and it would appear that feathers of this shape 
have spread by correlation to the head of the male. This 
little fact is interesting ; because, though both sexes of 
some wild gallinaceous birds have their heads similarly 
ornamented, yet there is often a difference in the size and 
shape of feathers forming their crests. Furthermore 
there is in some cases, as in the male Gold and in the male 
Amherst pheasants {P. pictus and Amhcrstlo:), a close 
relation in colour, as well as iii sti-ucture, between the 
plumes on the head aud on the loins. Hence it would 
appear that tho same law has regulated the state of the 
feathers on the head and body, both with species living 
under their natural conditions, and with birds which have 
varied under domestication. ’ • 
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CHAPTER vm. 

DUCKS — GOOSE— PEACOCK— Tn?KET-GUIXEA-FO WL — 
CANARY-BIRD — GOLD FISn — OIVE-BEES — SILK-MOTIIS. 

DUfKS, SEVETl.U, BREEDS OF — PROORES« OF DnsreSTirATION — 
OBIOIS OF, FROSl THE COMMOS WILD-DVCK — DIFFERENrES IN 
THE DIFFF.UF.ST BREEDS — nSTEOIXKSlCAL DIEPF-BENC'ES —EF- 
FECTS OP CBE AND DlSrsE ON THE LIMB-BONES. 

GOOSE, ANCIEKTI.T DOMESTICATED — LITTLE VAIUATION OF — BE- 
BASTOPdl. BBEED. 

PEACOCK, ORIGIN OF BLACK-SHOri-DERED BKEED. 

TURKEY. BREEDS op — CROSSED WITH THE UNITED STATES SPE- 
CIES — EFFECTS OF CLIMATE ON. 

GUINEA-FOWL, CANARY-BIRD. GOLD-FISH. HIVE BEES. 
SILK MOTHS, SPECIES and breeds of — anciently domesti- 
cated — CAFE IN TnEin selection— DIFFERENCES IN THE 
DIFFERENT RACES — IN THE EGO, CATERPH-LAR, AND COCOON 
STATES— INIIEUITAKCE OF CBARACTF.ns — IMPERFEI'T WINGS — 
LOST INSTINCTS— CORRELATED CHARACTEUS. 

I WILL, ns in previous c-Tses, first briefly describe tlie 
chief domestic breeds of the duck : — 

Breed 1. Common Domestii" D'ick '. — Varies mucli in colour and in 
]iro]iiirtiim9, and differs in instincts and disposition from tlie wilil- 
duck. Tliere are several suWirewls (1) Tlie Arlcslnirr, of creat 
size, white, witli pale-vellow beak and lests ; abdominal saek largely 
developed, (2) The Rouen, of greut size, coloured like the wild- 
dnek, with green nr mottled licak; abdominal sack largely devel- 
oped. (3) Tufted Duck, with a large top-knot of fine downy 
feathers, supported on a fleshy mass, with the skull perforated be- 
neath. The top-knot in a duck which I imported from Holland was 
two and a half inches In diameter, (4) Labrador (or Canadian, or 
Buenos Ayres, or East Indian) ; plumage entirely black ; beak 
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brnruler, rcUtivelv to its than in tlto wild-duck; eggs 

aliglitly tinted with hlaek. This sub-breed perhaps ought to be 
ranked as a hrcotl ; it includes two sub-varieties, one as large as the 
common domestic duck, which I have kept alive, and the other 
smaller and often caimble of flight.' I iiresume It is this latter sub- 
variety which has been described in France’ as flying well, being 
rather wild, and when conked having the flavour of the wild-duck ; 
nevertheless this sub-variety is polygamous, like other domesticated 
ducks imd unlike the svild-duck. These black Imbrador ducks brewl 
true ; but u case is given l>y Dr. Turral of the French sub variety 
jiroJucing young with some white feathers on the bend aud neck, 
and with an ochre-coloured patch on the breast. 

BilKKD 2. IloohbilUil 7)«cA-.— This bird prest'uts an extraordinary 
appenranco from the downwartl curvature of tUo luvik. The head 
is often tufted. The common colour is white, but some are coloured 
like wiUl dneks. It is an ancient brceil, having been noticed in 
lOTl!.’ It shows its prolonged domestirntion by almost incessantly 
laying eggs, like tlie fowls which are called ovecla-stiag layors.* 

BltKKn 3. CnU-Dnek — llemarkable from its small size, and from 
till' extraordinary loquacity of the female. Beak short. These 
binls are cither wluie, or colourotl like' the wild-duck. 

Bitnicn -1. Penguin 2)«cd'.— This is the most remarkable of all 
the lirecda, and seems to have origioativl in tho Malayan nrcUiiis’la 
go, It walks with its iMsIy csttvmely civet, mid with itstlliii nwk 
stretched stniight upwanls. Beak rattier short. Tail upturned, in- 
cliuling only ly fiwtluTS, Femur and metatarsi elongated. 

Almost all naturalists ailinit that llio several lu'eutTa 
are tleseemliHl from the I'ommon tviM diu'k (.I/ias hos- 
e.hnn) ; most fanciers, on the other h.nmi, take as nsu.il a 
very dirtereiit view.* Unless we deny that domestioa- 
tioii, iirolongod during cetiUtries, can affect oven such 
iiiiiiiH»ortant charnclors as colour, size, aud in a slight 
degree proiiortioual dimensions and mental disposition, 



' TnuUrjrhronlcIc’ttSNtl. voLlL p. 
m. amt vol. L p. 8li«. 

»tlr. Turral, In ‘Ilull.Soc. U'AccUmaL,’ 

• Willushtir's ‘ Omllliolofy,' by Roy, 

AUiin, InlT-'U, Labis 'Nat. lltsL of Hir J>,' 
Tol, II. p, SC. 

• F. Cvvicr, to ' Aaaaln liu MusCiim,' 



Id tbe ' I'ouUry Cbroalclc,’ 15W, vol. 
lU. p. MJ. 

» nrr.E. S, Dlvon, ‘ Ornamrntal and 
Dora«licP<mllr}'0>lSVp. m. Mr. ft. 
r- tlwiit. In ‘ Poultry Chroidelr,' roU ill. 
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there is uo reason whatever to doulit that the domestic 
duck is de.sccnded from the common wild species, for tlie 
one differs from the other in no important character. 
We have some historical evidence with respect to tiie 
]ieriod and progress of the domestication of the duck. 
It was unknown* to the aneient Egyptians, to the Jews 
of the Old Testament, and to the (Irecks of flic Ilomcric 
perioih About eighteen centuries ago Columella’ ami 
Varro speak of the necessity of keeping ducks in netted 
enclosures like other wild fowl, so that at this period 
there was danger of their Hying away. Moreover, the 
plan recommended hy Columella to tliose who might 
wish to increase their stock of ducks, namely, to collect 
the eggs of the wild bird and to place them under a hen, 
show’s, as 5Ir. Dison remarks, “ that the duck had not at 
this time become a naturalised and prolific iuraate of the 
Roman poultry-yard.” The origin of the domestic duck 
from the wild species is recognised in nearly every lan- 
guage of Europe, as Aldrovandi long ago remarked, hy 
the same name being applied to both. The wild duck 
has a wide range from the Hiinalay.as to Xorth America. 
It crosses readily with the domestic bird, and the crossed 
offspring are perfectly ferule. 

Both in Xorth Amcrica'and Europe the wild duck has 
been found easy to t.ame .and breed. In Sweden this ex- 
periment was carefully tried by Tilmrtius ; he succeeded 
in rearing wild ducks for three generations, hut, though 
they were treated like common ducks, they did not vary 
even in a single feather. The young birds suffered from 
being allowed to swim about in cold water,' as is known 
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to \)Q tho c.aso, though the fact is a strange one, ivith the 
young of the common ilomcstic iluek. An accurate and 
well-known observer in England' has described in detail 
his often repoate<l and snccessful experiments in domes- 
ticating the wild duck. Young birds are easily reared 
from eggs hatched under a bantani ; but to succeed it is 
indisiKnisable not to place the eggs of both the wild and 
tame duck under the same hen, for in this case “ the 
young wild ducks die off, leaving their more hardy breth- 
ren in undisturbed possession of their foster-mother s 
care. The difference of habit at the onset in the uewly- 
hatched ducklings almost entails such a result to a cer- 
tainty.” The wild ducklings were from the first quite 
tamo towards those who took care of tlieni as long as 
they wore the same clothes, and likewise to the dogs and 
cats of the house. They wonld even soap with their 
beaks at the dogs, and drive them away from any spot 
which they coveted. But they were much alarmed at 
strao'^c men and dogs. Biffereutly from what occurred 
ill Sweden, Mr. ITewitt found that Ids young birds al- 
ways changed and deteriorated in character in the course 
of two or three generations ; notwithstanding that great 
care was taken to prevent any crossing with tame ducks. 
After tlie third generation his birds lost the elegant car- 
ria.po of the wil'd species, and began to acquire the gait 
of 'the common duck. They increased in size in each 
cenoralion, and their legs became less fine. The white 
collar round the neck of the mallard became broader and , 
less regular, and some of the longer primary wing-fe.atliers 
became more or less wliite. When tills occurred, Mr. 
Hewitt always destroyed his old slock and procured 
fresh eggs from wild nests ; so that he never bred the 
same family for more than five or six generations. His 
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birds continued to pair together, and never became poly- 
gamous like the common domestic duck. I have given 
these details, because no other case, as far as I know, has 
been so carefully recorded by a competent observer of 
the progress of change in wild binls reared for several 
generations in a domestic condition. 

From these considerations there can hardly be a doubt 
that the wild duck is the parent of the common domestic 
kind ; nor need we look to distinct species for the jiarcnt- 
age of the more distinct breeds, namely, Penguin, Call, 
liook-billcd, Tufted, and L.abrador ducks. I will not re- 
peat the arguments used in the previous chapters on ihe 
improbability of man having in ancient times domesti- 
cated several species since become unknown or extinct, 
though ducks are not readily exterminated in the wild 
state; — ou some of the supposed parent-species having 
had abnormal characters in comparison with all the other 
sjieeies of the genus, as with honk-billed and peuguiu 
ducks ; — on all tiic breeds, as far as is known, being fer- 
tile together;*' — on all the breeds having the same gene- 
ral disposition, iustinet, &c. But one fact bearing on this 
(piestion may be noticed : in the great duck family, one 
species alone, namely, the male of .1. bosi-has, has its 
four middle tail feathers curled u|iwai-dly ; now in every 
one of the above-iiamecl domestic breeds these curled 
fenlhevB e.xist, and on the supposition that they are de- 
scended from distinct species, we must assume that man 
formerly hit upon species all of which had this now nni- 
(juo character. Moreover, sub-varieties of each breed are 
coloured almost exactly like the wild duck, as I have 
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8Gcn with the largest and smallest breeds, namely Rouons 
.ami Call-ducks, ami, as Mr. Brent states," is the case 
avitli I look-hilled ducks. This gentleman, as ho informs 
me, crossed a white Aylesbury drake and a black Labra- 
dor duck, and somo of the ducklings as they grow up 
assniiied the plmnage of the wild duck. 

With roRpect to l^niguins, T have not seen many speci- 
mens, and none wero coloured precisely like the wild 
duck ; hut Sir .Tames Brooke sent ino three skins from 
Lomhok and Bali, in the Malayan archipelago ; the two 
females were paler and more rufous than the wild duck, 
and the drake differed in having the whole under and 
ui>per surface (excepting the nock, tail-covei'ls, tail, and 
wings) silver-grey, finely pencilled with dark linos, closely 
like certain juirts of the plumage of the wild mallard. 
But I found this drake to be identical in every feather 
Avitli a variety of the common breed procured from a 
farm-yard in Kent, and I have occasionally elsewhere 
seen similar specimens. The occurrence of a duck bred 
under so peculiar a climate as that of the Malayan archi- 
pelago, where the wild species does not exist, with ex- 
actly the same plumage as may occasionally be seen in 
our farm-yards, is a fact worth notice. Nevertheless the 
climate of the Malayan arcbipohigo apparently does tend 
to cause the duck to vary mneli, for Zollinger," speaking 
of the rengnin breed, says that in Lombok “ there is an 
unusual ami very wonderful variety of ducks." One Pen- 
guin dr.ake whicl\ I kept alivo tliircvcd from those of 
udiieh the skins wore sent me from Lombok, in liaving 
its breast and back partially coloured with cliosnut- 
brown, tints more closely rcscmbUiig tbo Mallard, 

For those several facts, more espoeiatly from the drakes 
of all the breeds having curled tail-feathers, and from 
certain sub-varieties in each breed occasionally resom- 




© The Complete Work of Charles Darwin Online 






EXTERNAi DIFFERENCES. 



339 



Ijling in general plumage the wild duck, we may conclude 
with confidence that all the breeds are desceudod from 
-• 1 . boMhne. 

I will now notice Rome of tlio peciiliurltics clianicti'ristlc of tho 
80VC‘val hrcoclB. Tlio okss vnry in colour; Boiao rommon clucks 
laying imle-Kreoninli and ntlicvs tjuitc wliitci orbs. Tho crrs wliirh 
are first laid durinjr cacli BUj.Bon by tlio black Labrador duck, nro 
tinted black, aa if rubbed witli ink. So that with duck.R, as tvitli 
poultry, aoiuo degrees of correlation exists between tlie colour of tlio 
plumngo and the egg-shell. A good observer assured me that one 
year his Labrador ducks laid almost perfectly white eggs, but that 
tho yolks wercs this same season dirty olive-green, instead of aa 
usual of a golden yellow, so that tho black tint appeared to havo 
passed inwards. Another curious case shows what singular varia- 
tions sometimes occur and aro inherited ; Mr. Hansell relates that 
he had a common duck which always laid eggs with the yolk of a 
dnrk-brown colour like melted glue ; and the young ducks, hatched 
from these eggs, laid the same kind of eggs, so tkat the breed had 
to be destroyed. 

The hooked-billed duck has a most remarkable appearance (see 
fig. of skull, tvoodcut No. 30) ; and its peculiar beak has been in- 
herited at least since the year IGTG- This structure is evidently 
analogous with tliat described in the Bagodotten carrier pigeon. 
Mr. Brent “ says that, -wlion hook-billed ducks are crossed with com- 
mon ducks, " many young ones are produced with the upper man- 
dibln shorter than tho lower, which not unfrcjquently causes the 
death of the bird." A tuft of feathers on tho head is by no means 
a rare occurrence ; namely, in the true tufted breed, tho hook-biUod, 
tho common farmyard duck, and in a duck having no other pi‘cu- 
liarlty which was sent to tne from tho Malayan archipelago. The 
tuft is only so far iat(!reating as it allects the skull, which is thus 
rcndc;red slightly more globular, anil is perforated by nunierous 
apertia^s. Call-ducks are remnrkal>Io from thoir extraordinary 
liHluacity ; the drake only hisses like common draki‘8 ; nevertheless, 
when paired wth tho common duck, he transmits to bis female 
offfepriag a strong quacking tondeney. This loquacity seems at first 
a surprising character to bavo been acquired under domestication. 
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But tlie voice varies in tlie different breeds ; Mr. Brent “ says tiiat 
hook-biiled dutks are very loquacious, and tliat Kouens utter a 
diili, loud, and raonolonous -cry, easily distinguiBbablo by au cx- 
pcTit'iiced ear." As the lo(iua(;ity of tlio Call-duck is luffldy ser- 
viceable, tliesQ Itinls beinK used in decoys, this quuUty may liavo 
l>e(>n incH'ased by selection. For instance, Coioael Hawker says, if 
yotiiiff wild-duelts cannot lio (rot for a decoy, " by way of make-skift, 
sdeH tamo i)i^ls wliicli ara tlie most ciamorons, oven if tlieir colour 
sliould not bo like tiiat of wild ones." It lias been falsely assorted 
that Call-ducks iiatch their ugjfs iu loss time than common ducks.” 




Till' Peniruin duck Is tho most rnnavkable of all tlio breeds; the 
thin neck and body'arn currbsl erect ; the wiujra are small ; flto tail 
is upturned, and the tiiigh hones anil metatarsi are considerahly 
lenctlioned in ]iroportion with tlie same honos in tlie wild duck. In 
five sjwcimons examined by mo tiiere were only eightoon tail-feiitheia 
instead of twenty ns in tlie w'ild duck ; liut I have also found only 
eightoan and niaetecu tail-leathers iu two Labrador ducks. Ou the 
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iniddlfs too, in thres specimens, tliero wro twenty-seven or twonty- 
eiglit sentence, whereas in two wild docks there were thirty-ono 
and thirty-two, The Penguin when crossed transmits with much 
power its peculiar futiu of body and gait to its offsi>riiig ; this was 
manifest with some hybrids raised in tha Zoological tiardeus, be- 
tween one of these bu'dsand the Egyptian gooso (Tadorna .^yp- 
tiaea), and liUewisE with somo mougrols which I raised between 
the Penguin and Lal>rador duck- 1 am not much sur]>rised tliat 
somo writers havo iiiaintaiued that this breed must bo descended 
from an unknown and distinct species ; but from the reasons already 
assigned, it soeme to me far more prohahio that it is tlio descend- 
ant, iiiiieh modified by domesllcatiou under an unnatural chimate, 
of -4 nils hosdlute. 

Odrolopicul Chnraetf rs.—1\\‘' skulls of the several ditfi'reiit breeds 
(lilfor from each otluT and from the skull of thfi wild duck in vory lit- 
tlo except in tiio pro|)ortional length and curvature of tiu: premaxil- 
laries. These latter hesnes in iho Call-duck are short, and a lino 
drawn from their extromities to the summit of tin' skull is nc'uHy 
straight, instead of being concave asln the common duck ; so that the 
skull rcsomhli‘8 that of a small goose. In tho hook-billed duck (fig, Hit) 
thesB same bones as well as tho lower jaw curve downwards in a 
most remarkahli) maimer, us rcpresentctl. In tho Lalirador durdc 
the preniaxillaries are rather broader than in the wild duck ; anil 
in two skulls of this hroud the vertical ridges on each sldo of tho 
su[iru-occipitiil bone are very prominent. In tho Penguin tho pre- 
maxillaries are ridallvcly shorter than in the wild duck ; and the in- 
ferior points of the paramastoids more j'romineut. In a Dutcli tufted 
duck, the skull under the enormous tuft was slightly more globular 
and teas |)erforated by two largo atwrtures ; in this skull the lachry- 
mal hones were produci‘d much further backwards, so as to have a 
different sliapo and to nearly touch tlie post, lat, processes of tho 
frontal hones, thus almost completing the bony orbit of tho eye. 
As tho quadrate and pterygoid bones ato of such complex shape 
nm. ,nd in relation with so many otlier hones. I carefully com- 
pared them in all tho principal breeds ; but excepting in size they 
presented no difference. 

* VcHehra and Ribs . — In one skeleton of tho Labrador duck there 
wore the usual fifteen ccrvicaj vertehTre and the usual nine dorsal 
vertehne hearing ribs ; In the other skeleton there were fifteen cervical 
and ten dorsal vertehriD with ribs ; nor, as far as could bo j udged, was 
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this owing moT.'l)- to a rili hnviug 
hmi (U'VfUipd im tin- Hm lunilwr 
vi'rti'liru ; I'ur iu Isith skcli'toiislho 
luiiitmrvi-rti'liru- aunsil jifrii-otly 

ill iiaiuiii'r. shaiw, and sizi- nilli 
lluwn of till' wild dnrk. In two 
elii'li'liiiis of till- CalUlnck tliore 
won* fifteen oiTvical niul nine do^ 
sal viTU'imr ; in a lliini skeleton 
snmll rilis were nttnehisl to the siv p ^ 
called liftemtli n-n-icnl vertidira. 
making ten imirsof rilis: Imt lh<«i- 
ton rllis do not rorri-sjKind. or uriso 
from tho same vertelinr. with the- 
Ion in tlio ulsive-tinmtioned Ijilira- 
dor duck. In tlie CniUhlck, which 
had small rilw attaoluHi to the fif- 
teenth cervical verielira. the h«r- 
lual spines of tho tliirti'onth and 
fourteenth (lervical) nnd of tho 
(wventcenth (dorsal! vcrlehrre cor- 
rea[)ondiKl with the spines on the 
fourteenth, fifteimth. and eigh- 
teenth vortchne of the mid duck : so that <wc!i of ihi-w' viTtcline had 
ncciuireil a striieiure |>roi«T to one jKiateriorio it in i«isition. In tho 
tw.dflh cervical vertehra of this same Callsliick (fig. -W. B'. the two 
linmcin-s of the lin>mal spine Klaiul much clnwr togitlier than in tho 
wild duck (At, and the desavncling hirmal prisi-sses ar.' iiincii short- 
ened, In the Penguin duck liie nivk from its tliiiiin-ss ami eni't- 
ness fiilsi-ly appears (ns msi'rtnincsl by iiieasun-metiii lo he niiich 
eloiiguled, lmt*the rcrvic-ul nnd dorsal viTtelinr prewnt no dilFer- 
eiice ; the ]mstcrior dotsal vertelim'. howiwcr, nri- mori' completely 
nnchylos<‘d to the i« lvis than in the wild duck. The Ayh-slmrpiiirk 
has lill.'c-n cerMcnl nnd ten dorsal vertehnr fiimishi'd with rifw. lull 
the suine ioiiuIkt of liimliar. siicml. nnd caudal vertehrrr, as far ns 
could 1 k. tracKl, ns in the wilil duck. The eervicnl vertehnr In this 
wiino duck (tig, 40. Dt wcri- much hronder mill thicker ivhilively to 
their length than in the wild lO ; so'iuueh so, ihnl I liave thought 
it worth wliiU- to giv>- a sketch of llie eightli rerviral verti-hm in 
tlioso two iiinls. From the fon-going statements we sik> that the lif 
teeiilh cervical vertebra ocrasionnlly liecoincsi nnKlifiiKl into a dorsal 
v«rtelim, nnd when this occurs all the a<\joining vertebne an- iu-k11- 
fied We also see that an additional donad vertebra bearing a nb » 
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oecaaionallj' doTcloped, ihc number of ibe cervical and lumbar verte- 
bra; apparently remaining the same as usual. 

I examined tbe bony culnrffement of tlie trachea in the males of 
the Penguin, fall, Hook-billed, Labrador, and Aylesbury blfods ; and 
in all it xvas identical in shape. 

The Pthi$ is remarkably onifomi ; but iu the skeleton of tho 
Ilook-billcd duck the anterior j>art is much Iratved iatvarils ; in the 
Aylesbury and some other breeds the ischiadic foramen is less elon- 
gated. In the sternum, fnrcula. coracoids, and scapula, the difTer 
ences ere so slight uod so variable as not to be worth notice, pscei>t 
that in two skeletons of the Penguin duck the tenninal portion of 
till- scapula was niuch allenual<‘d. 

In the bones of the leg and wing no modification in shape could 
be oliscrvcd. But in Pegnin and Ilook-billti! ducks, the terminal 
phalanges of tbe wing are a little shoneued. In the former, the 
femur and metatarsus (.but not the tibia) are considerably lengthened, 
relatively to the same bones in tbe wild duck, and to the wing-bones 
in both birds. This elongation of the leg-lxmes could be seen whilst 
the bird was alive, and is no doubt connected with its peculiar u|> 
right manner of walking. In a large Aylesbury duck, on the other 
hand, the tibia was the only bone of tbe leg which relatively to the 
other honca was slightly lengthened. 

On. the effects of the increased and decreased Vst of the Zfjnis.— 
In all the breeds tbe bones of the wing (measured separately after 
having been cleaned) n>l*iv«>ly to those of the leg have become 
slightly shortened, in comparison with the same bones in the tvild 
duck, as may be seen in the following table : — 



Name orSmd. 


tar»a» tegtUiar. 


Lonpthorilunifr 
Radiuc, and lUi- 


H-’ Or as 






iDobei. 




Wild Toallurd . . . . 


T'14 




100 ; 120 


A.vlcsburv 


S'I14 






Tufted (Dutch) .. .. 


8 23 




100 ; no 


Penguin 


7T2 






Call 


C-20 




' 100 ; 125 




Unirlhof fame 


1 -p .r All >1 






Hones. 










TnrtiPi 




V' iiu duck (another/ 


6-85 


1007 


100 ; 147 


Common domestic duck 


815 


11-26 


100 ; 138 



«£» The Complete Work of Charles Darwin Onlir 



34i 



DOMESTIC DUCKS. 



Cn-^. Tin. 



In the. foregoing table wo see lliat, in comi*ri8on with tbe wild 
duck, the reductiou in the length of the Inmes of the wing, rela- 
tively to those of the legs, though plight, is universal. The 
tion is loa.st in the Call-duck, which has the power and the ImUl of 



fi'iKluently flying. 

In wi’ight tliere is 
of the leg nud \ving, 



a greater relative difference between the bones 
as may bo seen in tho following table •— 





RlS.’u'us. 




Or as 


Wild mallard . . . . 

Aylesbury 

ilooked-UU 

Tufted (Dutch) .. •• 

Penguin 

Labrador 

Call 


54 

164 

107 

lU 

141 

07 


97 

204 

160 

14S 

90-5 

16.0 

93 


lOO ; 179 
100 : 124 
100 ; 149 
lOi) ; 133' 
100 120 
100:117 
100 163 




Wclgtil ot ainlie 


'^SineVor” Ibe 






Leg aodFoot 


Wing. 






Criuns. 


Granid. 




Wild (another speci- ) 


G6 


ft 113 


100 : 173 


men) j 

Common doraestie duck 


IK 


[ 158 


100 : 124 



In thp^o domostioatpil birds, the eonaidembly lessened weight of 
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thdr I, TO ,„oi»rilim.l rn'lsM. «• «dl u tte.r .l.El.tly 1«>TO 
leTO. rdtttlvdy to tho loE-houos, loihht loHotv. not troni any oh 
ml .looroooo In tho nhlg-hono., b.it taim tho inctomd ivoiEht „«d 
loiinth of tho honos of tho logs, Tho font of tho two tnhlos on tho 
next ra''o shows that the leg-bonw relatively to tho weight of tho 
entire skeleton liavo really inereasi-d in weight; but the second 
tabio shows that nceording to the same stamlanl the wmg-buues 
have also really decreased in weiglit ; so that the relatne dispnv 
nortifin shown in tho foregoing tables Ix'lween the wing and leg- 
bones, in comparison with those of tiie wild duck, is partly due to 
file increase iu weight and length of the leg-bones, and partly to 

the tlecri>ase in weight and length .if the wing-bones. 

With respect to the tivo following tallies I may fli^t state that I 
tested them by taking another skeleton of a wild duck and of a 
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common domostic cluck, mid by comparing the wpigkt of oil the 
bonos of the k*g ivitli all tlioso of tliu wings, and the result svas tho 
same. In the first of these tallies we see that tho leg-hone's in each 
case have increased in actual weight. It might have been expected 
that, witli the increased or decreased weight of tho entire skeleton, 
the leg-linnes would have liecnrae proportionally heavier or lighter ; 
hut their greater welglit in all the breeds relatively to tlio other 
hones can ho iiccounted for only by tluwc domestic birds having 
used tlieir legs in walking and standing much more tlian the tvild, 
fm they never tiy, and tho more artificial breeds raivly swim. In 
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tile second talile W(> see, with the esceptioii of one case, a plain re- 
duction in tile weight of tho bones of tile wing, and tills no doubt 
has resulted fiom their lessened use. Tho one exceptional case, 
namely, in one of tho Call-diinks, is in truth no exceirtion, for this 
biitJ was constantly in tlie habit of fl.ving about ; and I have srim 
it day after day rise from my grounds, and fly for a long time in 
circles of more than a mile in diamcti'r. In tliis Call-duck there is 
not only no decrease, but an actual increase in the weight of tlie 
wing-bones relatively to those of tho wild duck ; aud this probably 
15* 
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is consequent on tlic remarkalile lisiitucss and tlunness of all the 
bonoB of the skeleton. 

Lnstl\’, I weighed the furciUa, coracoids, and scapula of a wild 
duck and of a common domestic duck, and 1 found that their 
weight, relatively to that of the whole skeleton, was as one hun- 
dred in tho former to eighty-nine in the latter; this shows that 
IhcBU bones in the domestic duck have been reduced eleven per 
cent, of tlic-ir duo pi'oporlional weight. The prominence of the 
crest of tho sternum, relatively to its length, is also much reduced 
in nil the domestic lireeds, Theso changes have evidently been 
caused by th<! lessened use of tho wings. 

It is well known tliiit several kircls, belonging to ilb- 
ferent Orders, and inhabiting oce.niif islands, have their 
wings greatly rcriiieed in size and arc ine.aijalde of flight. 

I suggested in my ‘Origin of Siicciea’ that, as these 
birds '^are not persecuted by any enemies, tho reduction 
of their wings has probably been caused by gradual dis- 
use. Hence, during the earlier stages of the process of 
reduction, such birds might be expected to resemble in 
the state of their organs of flight our domesticated ducks. 
This is the case with the walei'-lK’ii (^Gcdlinnlu nesioti^ 
of Tristan d’Acunha, which “ can flutter a little, but ob- 
viously uses its legs, and not its wings, as a mode of 
escape.” Now Mr'. Ssclatcv"’ fltuls in this bird that tho 
wings, sternum, and coracoids, arc all reduced in length, 
and”thc crest of the sternum in depth, in comparison with 
the same bones in the Kuropcan water-hen ((?. chloro- 
pun). On the other hand, the thigh-bones and pelvis 
are increased in length, the former by four lines, rela- 
tively to the same bones in the common watev-beii. 
Hence in the skeleton of this natural species nearly the 
same changes h.ave occurred, only carried a little further, 
as with our domestic ducks, and in this latter case I pre- 
sume no one will dispute that they have resulted from 
the lessened use of the wings and the increased use of 
the legs. 

1* ‘ Proo Zoolog. Soc ,* 1B61, p. 261. 
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The Goose. 

This bird deserves some notice, as hardly any other an- 
ciently domesticated bird or quadnijicd has voided so 
Utile. That geese were anciently domesticated we know 
from certain verses in Homer ; and from these birds hav- 
ing been kejit (3S8 li.c.) in the Cai>itol at Rome as sacred 
to Juno, which sacrodness implies great antiquity.” That 
the goose has varied iu some degree, we may infer from 
naturalists not being unanimous ivith respect to its wild 
parent-form; though the dillienlty is chiefly due to the 
existence of three or four closely allied wild European 
species.” A large miijority of cap.ablo judges are con- 
vinced tliat onr geese arc descended from the wild Grey- 
l.ag goose (.I-/iv!'s) ; the young of which can easily ho 
tamed,” and are domesticaled by the Laplanders. This 
species, when crossed with the domestic goose, produced 
in the Zoological Gardens, as I was assured in 1849, per- 
fectly fertile ofispring,” Yarrcll” has observed that the 
lower part of the trachea of the domestic goose is some- 
times flattened, and that a ring of white feather.s sometimes 
surrounds the base of the beak. These characters seem 
at first good indications of a cross at some former period 
with the wliitc-fronteil goose (.1. albiffons) \ but the 
white ring is variable in this latter species, and we must 
not overlook the law of analogous variation ; that is, of 
one species assuming some of the diameters of allied 
species. 

As the goose lias proved so inflexible in its org.anizatioii 
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under long-continued doniesticntion, the amount of varia- 
tion which can be detected is worth giving. It has in- 
creased ill size and in productiveness;'"® and varies from 
white to a dusky colour. Several observers ” have stated 
that the gander is more frequently white than the goose, 
awl that when old it almost invariably becomes white; 
but this is not the ease with the parent-form, the A. 

Here, again, the law of analogous variation may have 
come into play, as the snow-white male of the Rock- 
Goose (Tfr/mickf >/nf'nr(ica) slamliiig on the sea-shore hy 
his dusky partner is a sight well known to .all those who 
have traversed the sounds of Tierra del Fuego and the 
Falkland Islands. Some geese have topknots; and the 
skull heneath, as before stated, is perforated. A siih- 
hveed has lately heeu formed with the feathers reversed 
at llie back of the bead ami neck.” The beak varies a 
little ill size, and is of a yellower tint than in the wild 
species; but its colour ami that ot the legs arc both 
slightly variable.” This latter fact deserves attention, 
because the colour of the legs and beak is highly ser- 
viceable ill diacrimiiialing the several closely allied wild 
firms.” At our Shows two breeds arc exhibited; viz. 
the Fmliden .and Toulouse ; but they difl'cr in nothing ex- 
cept eolonv.” Ilccciitly a amaller and singular variety 
has been imported from Sebastopol,"" with tlie scapular 
feathers (as I hear from Mr. Tcgetmeier, who sent me 
specimens) greatly eloiig.ated, curled, and even spirally 
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twisted. The margins of these feathers are rendered 
l)luinose by tlie divergence of the barbs and barbulcs, so 
that they resemble in some degree tiiose on the back of 
tlie black Australian swan. Tiieso feathers are likewise 
remarkable from the ociitral shaft, which is excessively 
thill ami transparent, being split into fine filaments, which, 
after mnning for a space free, sometimes coalesce again. 
It is a curious fact that these filaments are regularly 
duthcd onejch side with fine down or barhulcs. precisely 
like those on the proper barbs of the feather. This stnic- 
.ture of the feathers is tv.aiismitled to half-bred birds. 
In GuUus goniieratU the barbs and barhnles blend to- 
getlier, ami form thin Imrny plates of the same nature with 
the shaft: in this variety of the goose, the shaft divides 
into filaments which acquire barbules, and thus resemble 
true barbs. 

Although the domestic goose certainly differs some- 
wliat froi'u any known wild species, yet the amount of 
variation whiel'i it has undergone, as compared with most 
domesticated animals, is singul.arly small. This fact can 
be tiartially accounted for by selection not having come 
largely into play. Birds of all kinds which present many 
distinct races arc valued as pets or ornaments; no one 
makes a pet of the goose ; the name, indeed, in mure lan- 
guages than one, is a term of reproach. Tlie goose is 
viiliied for its size and flavour, for tlie whiteness of its 
fealliers which adds to tlieir value, and for its prolificness 
and tameness. In ail these points the goose differs from 
the wild parent-form; and these are the points which 
have been selected. Even in ancient times tbe Roman 
gourmands valued the liver of the iHiite goose; and 
Pierre Belon” in 1555 speaks of two varieties, one of 
which was larger, more fecund, and of a better colour 
than the otlier ; and he expressly states that good mana- 

” 'L'Eiil.delsNalnredwOlseiM,' led by the Romens, tee Isid. GeolTroy 
pnr P. Dclno, 1555, p- 156. WHli reepecl St. Hilaire, • Ulsl. Nal. Qen.,‘ loni. 111. 
to tbc Ih'era of white geete beiog preter- p. 5S. 
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gers attended to the colour of their goslings, so that they 
might know which to prosevre and select for breeding. 

The I’E.iCOCK. 

This is another bird which has hardly varied under do- 
mestication, except in sometimes being white or piebald. 
Mr. AV.aterhouse c.arc-fully compared, as he informs me, 
skins of the wild Indian and domestic bird, and they were 
identical in every respect, except that the plumage of the 
latter was ]>crha]>s rather thieker. Whether our birds are 
descended from those introduced into Europe in the time 
of Alexander, or have been subsequently imported, is 
doubtful. They do not breed very freely with us, and 
arc seldom kept in large numbers, — circumstances which 
would greatly interfere with the gradual selection and 
formation of new breeds. 

There is one strange fact with respect to the peacock, 
namely, the occasional appearance in England of the 
“japanned ” or “ black-shouldcred ” kind. This form has 
lately been named on the high authority of Mr. Sclater 
as a distinct species, viz. I*avo nigripowis, which he be- 
lieves will hereafter be found wild in some country, but 
not in India, where it is certainly unknown. These ja- 
panned birds dift'er conspicuously from the common pe.a- 
coek ill the colour of their secondary wing-feathers, sca- 
pnlars, wing-coverts, and thighs;- the fem-iles are much 
paler, and the young, as I hear from Mr. Bartlett, like- 
wise differ. Tliey can be propagated perfectly true. 
Although they do not resemble ibe hybrids which have 
been raised between 1\ criMatus and uiutieus, ncvertlie- 
lesa they arc in some rcsjjccts interinedialo in character 
between these two species ; and this fact favours, as Mr. 
Sclater believes, tbc view that they form a distinct and 
natural species.” 

Mr, Sebter OD the bljck*sbouldcrcd peacock of Latham, ' Proc. Zoolog. Sac.,’ 

Apru »tb, isea 
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On the other hand, Sir R. Heron states’* that this 
hrecd sucTdciiiy a])poared within his memory in Lord 
Brnwnlow's largo stock of pied, white, and common pea- 
cocks. Tlio same thing occurred in Sir J. Trevelyan’s 
flock composed entirely of the common kind, and in Mr. 
Thornton’s stock of common and pied pe.acocks. It is 
remarkable that in those two latter instances the black- 
shouldcred kind increased, “to the extinolion of tlio pre- 
viously existing breed.’’ I have also received through 
Mr. Sclater a statement from Mr. Hudson iTurney that 
ho reared many years ago a jiair of lilack-shouldored pea- 
cocks from the common kind ; and another ornithologist, 
Prof A. Newton, states that, five or six years ago, a 
female bird, in all respects similar to the female of the 
black-shouldered kind, was produced, from a stock of 
common peacocks in his possession, which during more 
than twenty yeai-s had not been crossed with birds of 
any other strain. Here we have five distinct cases of 
japanned birds suddenly ap]>earing in flocks of the com- 
mon kind kept in England. Better evidence of the first 
appearance of a new variety could hardly be desired. If 
we reject this evidence, and believe that the japan- 
ned peacock is a distinct species, we must suppose in all 
these cases that the common breed had at some former 
period been crossed with the supposed P. 
but had lost every trace of the cross, yet that the birds 
occasionally produced offspring which suddenly and com- 
pletely reacquired through reversion the characters of P. 
nirjripmnis. I have heard of no other such case in the 
animal or vegetable kingdom. To perceive the full iiu- 
j)rohability of such an occurrence, we may suppose that a 
breed of dogs had been crossed at some former period 
with a wolf, but had lost every trace of the wolf-like 
character, yet that the breed gave birth in five instances 
in the same country, within no great length of time, to a 



c. Znnlos. SoC.,' April 14tb, 1SS5. 
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wolf perfect ill every character; and we must further sup- 
pose that in two of the cases the newly produced wolves 
afterwards spoiitaiioously increased to such an extent as 
to lead to the extinetion of the jmreiit breed of do"s. So 
remarkable a form us the P. ulprijiennis^ when first im- 
ported, would liavc realized a lar;;e price ; it is therefore 
improhahle that it should have been silently introduced 
and its history subscipiently lost. On the whole the evi- 
donee seems to me, us it did to Sir U. Heron, to prepon- 
derate stroinjly in favour of the hlack-shoiihlcred breed 
beinc; !i variation, induced either by the climate of ting- 
land, or by some unknown pause, such as reversion to a 
]>rimonlial and exlinel condition of the species. On the 
view that the black-shouldered peacock is a variety, the 
case is the most remarkable ever reeorded of the abrupt 
appearance of .a new form, which so closely resemhles a 
true species that it has deceived one of the most experi- 
enced of living ornithologists. 

The Turkey. 

It seems fairly well estahlislied hy Mr. Gould,'* that the 
turkey, in .aeeordance with the history of its first intro- 
duction, is descended from a wild Jlexiean species (J/e- 
Imprig Jff.riranci) which had heen already domesticated 
hy the natives before the discovery of America, and 
which dillVr.s specifically, as it is generally thought, from 
the common wild species of the United Slates. Some 
iialuralists, however, think that these two forms should 
lu' ranked only as well-marked geogrnphie.al races. How- 
ever this tjjuy be, the case deserves notice because in the 
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United States wild male turkeys sometimes court the 
domestic, hens, which are descended from the Mexican 
form, “and arc generally received by them with great 
])loaanre.” ’* Several accounts have likewise been pub- 
lished of young birds, reared in tbe United States from 
the eggs of the wild species, crossing and comiuingling 
with the comiuou breed. In England, also, this same 
species has been kept in several parks ; from two of which 
the liuv. W. D. Fox procured lords, and they crossed 
freely with the common domestic kind, and during many 
years afterwards, as be informs me, the turkeys in his 
neighbourhood clearly showed tr.ices of their crossed 
parentage. We here have an instance of a domestic race 
being modified by a cross with a distinct species or wild 
race. F. Michaux” sii.spoctcJ in 180-2 that the coninion 
domestic turkey wa.s not deseendod from the United 
States species alone, but likewise from a southern form, 
.and ho wont so far as to believe tli.al bhiglisli and Fronch 
tiirko 3 'S ditfored fnmj having difl'erent proportions of the 
blood of the two p.aront-forms. 

English turkeys are smaller than cither wild fom. 
TIh' 3 ' have not varied in any great degree ; but there are 
some breeds which can be dislinguislied — as Xorfulks, 
Kiiffolks. Wliites, and Copper-coloured (or Cambridge), 
all of which, if ju’eel tided from crossing with other breeds, 
propagate their kind truly. Of these kinds, the most 
distinct is the small, hardy, dull-black Xorfolk turkey, of 
wliieh tbe chickens are black, with occasionally wiiite 
patclies about the head. Theotherbreeds scarcelj* differ 
except in colour, and their chickens are generally mottled 
all over with brownish-grey.” The tuft of hair on the 
breast, which is proper to the male alone, occasionally 
appears on the breast of the domesticated female.” The 

«» Alldnhon-a ‘ Oroilhnln^cal Di» ricA,' 150", Eng. Iramlat., p. 217. 

- SHlurallsfs Library,- Tol. ilv., Birds, E. 5, DixoD, IMS, p. S4 
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inferior tail-eovcrts vary in number, and according to a 
German superstition the hen lays as many eggs as the 
cock lias feathers of this kind." In Holland there was 
formerly, accordingto Temiuinck, .a beautiful buff-yellow 
breed, furnished with an ample white topknot. Mi'. 
Wiliuot has described *' a white turkey-cock with a crest 
formed of “feathers about four inches long, with bare 
quills, and a tufl of soft white down growing at the 
end.” Many of the young birds whilst young inherited 
this kind of crest, but afterw.ards it cither fell off or w.as 
pecked out by the other birds. This is an iutoresting 
case, as with cave a new breed might prob.ably have been 
formed ; and a topknot of this nature would have been to 
a certain e.'ctent analogous to that home by the males in 
several allied geiicr.a, such as Eujdocouius, Lophophorus, 
and Pavo. 

Wild turkeys, believed in every instance to have hecu 
imported from the Hiiilod States, have been kept in the 
|iavks of Lords Powis, Lc.cester, Hill, and Derby. The 
I’ev, W. D. Fo.x prorured hirdsfrom the two first-named 
]iarks, and he informs me th.at they cerlainly differed a 
little from each other in the shape of their bodies and in 
the barred idumagc on their wings. Tliese birds likewise 
dillered Irum Lord Hill’s stock. Some of the latter kept 
at Oiilton by Sir P. Egerton, though precluded from 
crossing with common turkej-s, oecusionally produced 
miieh palcr-coloured birds, and one that was almost 
Avhite. but not an albino. These half-wild turkeys hi thus 
slightly ditVcniig from each other present an analogous 
case wilii the wild cattle kept in the scver.al British 
parks. We must suppose that the differences have re- 
sulted from the prevention of free intercrossing between 
birds ranging over a wide area, and from the changed 
conditions to which they have been exposed in England. 



<• BeebsteiD, ' Kalunipsch. DcutscliUndg,' C. Ui„ 1T03, s. 86$. 
*1 ‘OnratDer'a Chronlcl*,' 1»2. p. 09$. 
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III India the climate has apparently wrought a still greater 
change in the turkey, for it is described by 3Ir. Blyth 
as being much degenerated in size, “ utterly incapable of 
rising on the wing,” of a black colour, and “ with tho 
long pendulous append.ages over the beak enormously 
developed.” 

The Gcixea Fowl. 

The domesticated gnine.a-fowl is now believed by natural- 
ists to be descended from the 3 iimitia ptiloyhynca, which 
inhabits very hot, and, in parts, extremely arid districts 
in Eastern Africa; consequently it has been exposed in 
this country to extremely different conditions of life. 
Nevertheless it has hardly varied at all, except in the 
plumage being cither paler or darker-coloured. It is a 
singular fact that this bird varies more in colour in the 
West Indies and on the Spanish Main, under ahot though 
humid climate, than in Europe.” The guinea-fowl has 
become thoroughly feral in Jamaica and in St. Domingo,” 
and h.as dimiiiishod in size ; tho legs are black, whereas 
the legs of the aboriginal African bir<l are said to bo grey. 
This small change is worth notice on account of the often- 
repeated statement that all feral animals in variablyrevert 
in e\’ery character to their original type. 

Tue Caxary Bird. 

As this bird has been recently domesticated, namely, 
within the last 350 years, its variability deserves no- 
tice. It has been crossed with nine or ten other species 
of Friiigillidie, and some of the hybrids are almost com- 



EL Blyth, Ip ‘ Aanals and M»e- of 
Nat, Hist,’ ISIT, yol. xx. p. 891. 
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pletcly fertile ; Lut we have no eviaence that any flislinet 
breoil has ori 5 lnate<l from such crosses, hiotwitiistanil- 
ing tlic inmlern domestication of the canary, many varie- 
ti”s have i)een ]>rodiiced; even before the year 1718 a list 
of twenty-seven varieties was imblished in Fr.ance,” and 
ill 177n a hmg schednle of the desired qualities was 
] 0 'inled by tiio London C’.auaiy Society, so that nic^ 
tliudioal selection lias been ]iractised during a coiisi- 
derable iicrind. Tiic greater number of tlie vavielies 
differ only in colour and in the markings of their plit- 
niago. Some breeds, however, differ in shape, such as 
the hooped or bowed canaries, and the Belgian canaries 
with their nmeh elongated bodies. _ Mr. Brent" measured 
one of the hitter and found it eight inches in length, 
wliilst the wild canary is only five and a quarter^ inches 
lontT. There arc topknotted canaries, and it is a singular 
faeU that, if two topknotted birds are matched, the young, 
instead of having very fine topknots, are generally bald, 
or even h.ave a wound on tbeir heads." It would ap- 
pear as if the topknot were due to some morbid con- 
dition winch is increased to an injurious degree when 
two birds in this state are paired. There is a feather- 
footed breed, and another with a kind of frill running 
down the breast. One other cliaraotcr deserves notice 
from being confined to one period of life and from being 
strictly inherited at the same period; namely, the wing 
and u'il feathers in jiri/.e canaries being black, “but tins 
ccdniir is retained oidy until tlie first moult ; once moult- 
ed. ilie i.eculiarily ceases.”" Canaries differ nmeh m dis- 
position and eliaraeter, and in some small degree m song. 
They produce eggs three or four times during tlie jeai. 



llio varlptlss. Fnr 

court, id., Dec, a«U, ISK, r. '^23. 
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Gold-Fish. 

Besides mammals and liii'ds, few animals belonging to 
the otliei' great classes have been domesticated; but to 
show that it is an almost univers.al hnv that animals, 
when removed from their natui-al conditions of life, 
vary, .and that r.aces eau be formed when selection is 
apjilied, it is necessary to say a few words on gold-fish, 
bees, and silk-moths. 

Gold-fish nwaluj’) were introduced into 

Europe only two or three centuries ago ; lint It is be- 
lieved that they have been kept in confinement from an 
ancient period in China. Mr. BlyllC suspects from the 
analogous variation of other fishes that golden-eolmirod 
fish do not oeeur in a stale of nature. These fishes fre- 
quently live under the moat unnatural conditions, and 
their variability in colour, size, ami in some important 
points of structure is very groat. M. Sauvigiiy has de- 
scribed and given coloured drawings of no less than 
eighty-nine varieties." Many of the varieties, however, 
sneh as triple tail-fins, ite,, ought to bo ealled monatrnsi- 
lies; but it is difficult to draw any distinct line between 
a variation and a monstrosity. As gold-lish are kept for 
orn.ament or curiosity, and as “the Chinese are Just the 
people to have secluded a chance variety of any kind, 
and to have matched and paired from it,” “ we may feel 
nearly confident that selection has been largely 2 >ractised 
in the formation of new breeds. It is however a singular 
fact that some of the monstrosities or variations arc not 
inherited: for Sir 11, Heron" kept many of these fishes, 
and placed all the deformed fishes, namely, those desti- 
tute of dorsal fins, and those funiislied with r double 
anal fin, or triple tail, in a pond by themselves ; but 



TliB ‘Indian Field,' 1953, p, 255. 

»» Yarrell's ' BrIUsh Pishes,’ vol. 1. p 
Sl». 

*' Mr. BIfth, In the ' Indian Field, 
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tlipy did “not produce r» greater propovtioQ of deform- 
ed offspring than tlio perfect fishes.” 

Passing over an almost infinite diversity of colour, we 
rncGt with the most extraordinary modifications of struc- 
ture. Thus, out of ahuiit two dozen specimens bought 
in London, Mr. Yarrell observed some with Uie dorsal 
fin extending along more than half the length of the 
back; others with this fin reduced to only five or six 
rays; and one with no dorsal fin. The anal fins are 
sometimes double, and the tail is often yiple. Tliis hat- 
ter devihtion of structure seems generally to occur “at 
the expense of the whole or part of some otlier 
but Bory de Saint Vincent” saw at Madrid gold-fish 
fiiriiished with a dorsal fin and a triple tail. One va- 
riety is characterized by a hump on its back near the 
head; and the Rev. L. .Tcuyns” has described a most 
singular variety, imported from China, almost globular 
in form like a biodon, with “ the fleshy part of the tail 
as if entirely cut away ; the caudal fin being set on a 
little behind the dorsal and immediately above the anal.” 
Ill this fish the anal .and caudal fins were double ; the anal 
tin being attached to the body in a vertical line : the eyes 
also were enormously large and protuberant. 



Hive-Bees. 

Bees have been domesticated from an ancient period ; if 
indeed tliclr state c.an be considered one of domestication, 
for they search for their own food, with the exception ol 
a little generally given to them during the winter, riicir 
habitation is a bive instead of a hole in a tueo. Bees, 
however, have been transported into almost every quarter 
of the world, so that climate ought to have produced 
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■n-hatevcr direct effect it is capable of producing. It is 
frequently asserted that the i)ces in different parts of 
Great Britain differ in size, colour, and temper; and 
Godron“ says that they are generally larger in the south 
than in other parts of France ; it has also been asserted 
that the little brown bees of High Burgundy, when 
transported to La Bresse, become large and yellow in 
the second generation. But these statements require 
confirmation. As far as size is concerned, it is known 
that bees produced in very old comhs are smaller, owing 
to the eells liaving heconie smaller from the successive 
old cocoons. The bust authorities*’ concur that, with 
the exception of the Ligurian race or species, presently 
ts be mentioned, distinct breeds do not exist in Britain 
or on the Continent. There is, however, oven in the 
saim' stock, some variability in colour. Thus Mr. Wood- 
biirv states" that he has several times scon queen bees of 
the common kind annulatcd with yellow like Ligurian 
queens, and the latter dark-colonrod like common bees, 
lie has also observed variations in the colour of the 
drones, without any corresponding difference in the 
queens or workers of" the same hive. The great apiarian 
IJzierzon, in answer to my queries on this subject, says" 
that in Germany bees of some stocks .are decidedly dark, 
whilst others are remarkable for their yellow colour. 
Bees also seem to differ in habits in different districts, for 
Dzierznu adds, “If many stocks with their offspring are 
more inclined to swarm, whilst others are richer in honey, 
80 that some bee-keepers even distinguish between swarm- 
iii" and lioney-gathering bees, this is a habit which has 

pUdOy tniflpd: <t« • Joani*! r>t HorU- 
cullun,' JuJr 14tb, 1SS3, p. 3}. 

“ • Joupo«l of Horticollurp,' Sept. »tli, 
15«2. p. 4S3-. ua «1« Berr Kltlue on 
some sabjtct (Sot. lllli. p. M). *l>o 

TariablUty In colour, no eoMtant or per- 
cepUble dUrerencca can deWeted is 
U>e beer of OrrmnoT. 
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become secona nature, caused by the customary iQode^of 
keepiusr the bees and the pasturage of the district. 1' or 
example; what a diftereiico in this respect one may 
perceive to exist between the bees tif the Lilnchurg heath 

.and those of this country!'’ “Urmoving an old 

queen and substiluliug a young one of llie current ye.ar 
is here an infallible mode of keeping the strongest stock 
from swarming and preventing drone-breeding; whilst 
the same means if adopted in Hanover would certainly 
he of no avail.” I procured a hive full of dead bees 
from Jamaira, where they have long been naturalised, 
and, on carefully comparing them under the microseojm 
with my owti hces, 1 could detect not a tr.ace of dif- 

^ This ivmarkahlo uniformily in the hive-hee. wherever 
k.q.l, may probably ho aeconiUed for by the great 
eulty, or rather iinpossihiUty, of bringing Kolection into 
play by pairing particular ipieens and drones, for these 
inseets unite only during llight. Xor is there any recotil, 
with a single partial exception, of any i>erson having 
separated and bred from a hivo in which the workers 
presented some apju'ci'iahle dilVerence. In order to form 
a now breed, sceliisioii from Atlier bees would, as we now 
know, be indispensable; for sineo the introduetion of the 
Ligurian bee into (lermany and England, it has been 
found that the drones wander at least two miles Irom 
their own hives, and often cross with the tpieens of the 
common hee.*' The Ligurian bee, although perfectly 
fertile when crossed with the common kind, is ranked by 
most naturalists as a distinct species, whilst by others it 
is ranked as .a natural variety: hut this form need not 
here be noticed, as lliere is no reason to believe that it is 
the product of domeslication. The Egyptian .and some 
other bees are likewise ranked by Dr. Gerstiiekor,“ but 
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not hy other highly competent judges, as geographical 
races; ami he grounds his conclusion in chief part on 
the fact that in certain districts, as in the Crimea and 
Rhodes, the hive-hee varies so much in colour, that the 
several geographical races can he closely connected by 
intenuediate forms. 

I have alluded to a single instance of the separation 
and preservation of a particular stock of bees. Mr. Lowe " 
procured some bees from a cottager a few miles from 
Edinburgh, and perceived that they differed from the com- 
mon bee in the hairs on the bead and tborax being light- 
er coloured and more profuse in quantity. From the dale 
of the introduction of the Ligurian bee into Great IJritain 
wo may feel sure that these bees had not been crossed 
with this form. Mr. Lowe propagated tins variety, but 
uufortiinately did not separate the stock from his other 
bees, and after three generations the new character was 
almost completely lost. Nevertheless, as he adds, “a 
great number of the bees still retain traces, though faint, 
of the original colony.” This case shows us what could 
probably be eflected by c.arcful and long-continued selec- 
tion applied exclusively to the workers, for, as we have 
seen, queens and drones cannot be selected and paired. 



Sn.K-MoTus. 

These insects are in several respects interesting to ns, 
more especially because they have varied largely at early 
periods of life, and the variations have been inherited at 
corresponding periods. As the value of the silk-moth 
depends entirely on the cocoon, every change in its struc- 
ture and qualities has been carefully attended to, and 
races differing much in the cocoon, but h.ardly at all in 
the adult state, have been produced. With the races of 



•s ‘ TLe CotUge Gardener,' Ua;, 1860, p. 110 ; and ditto in ' iooiual of Hort.* 1562, 
16 



© The Complete Work of Charles Darwin Onlir 



SILK-MOTHS. 






most other domestic animals, the yonnsi rcsemhle each 
other closely, whilst the adults differ much. 

It woulil be useless, even if it were jmssible, to describe 
all the many kinds ..f silk-worms. Several distinct spe- 
cies e.vi»t ill’ India and fhina which produce useful silk, 
and some of these are capable of freely crossing with the 
common silk-moth, as has been recently ascertained in 
France. Captain Hutton *' states that throujihout the 
world at least six species have been domesticated ; and 
he liL-lievcs that the silk-moths reared in Europe belong 
to two or tliree speeies. This, however, is not the opi- 
nion of several capable jiidcrea wbo have particularly at- 
tended to the cultivation of this insect in France; and 
hardly accords with some facts presently to he given. 

The common silk-moth {Bomhyf mori) was brought 
to Constantinople in the sixth century, whence it was 
caniodinto Italy, andin 1404 into Franco.** Everything 
has been favourable for the variation of this insect. It 
is believed to have been domesticated in China as long 
ago as 2700 n.c. It has been kept under unnatural and 
diversified conditions of life, and has been transported 
into nmny countries. There is reason to believe that the 
nature of the food given to the cater]>il1ar influeiioes to a 
certain extent the character of the bi-ced.** Disuse has 
apparently aided in checking the development of the 
wings, lint the most iini>ovtanl element in the produc- 
tion (if tlic many now existing, much modified raees, no 
donhl has been the close attention which has long been 
a|>]>lied in many countries to every promising variation. 
The care taken in Europe in the selection of the best co- 
coons and moths for breeding is notorious,*’ and the pro- 
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duotion of eggs is followed .as a distinct trade in parts of 
France. I liiive made inquiries through I)v. Falconer, 
and am assured that in India the natives are equally c.arc- 
fnl ill the process of selection. In China the production 
of eggs is confined to certain favourable districts, and the 
raisers are precluded by law from producing silk, so that 
their whole attention may be necessarily given up to tins 
one object." 

Tlio fnllowioff dctnils on tlio differoncps lietwecn tlia several 
breeds arc taken, wlien not stated to the contrary, from M. Ilobinet’s 
exeellont work,*” wliidli bears every sitin of rare and largo ex- 
Iterience. Tho rggs in the different races vary in colour, in sbniie 
(being round, elliptic, nr oval), and in siae. Tlie eggs laid in June 
in tbo south of France, and in July in tho central provinces, do not 
batch until the following spring ; and it is in vain, says M. Ilobiiict, 
to expose them to a temperature gradually raised, in onier that tho 
caterpillar may be quickly developed. Yet ocrasionally, witlinut 
any known cAuse, hatches of eggs are produced, which immediately 
begin to undergo thu proper changes, and are hatched in from 
twenty to tliirty days. From those and some other analogous facts 
it may bo concluded that the Trovoltini silkworms of Italy, of 
which the caterpillars are hatched in from fifteen to twenty days, 
do not necessarily form, as has been maintained, a distinct species. 
Although tho breeds wliieli live in temperate eountries produce 
eggs which ejmaot bit immediately batched by artificial beat, yet 
wlien they are removed to and ri'ared in a lint country they gra- 
dually acquire the character of quick development, as in the Trevol- 
tini races,” 

Caterpillnra . — Tlieso vary greatly in size and colour. The skin is 
generally white, sometimes mottled witli black or grey, and occasion- 
ally quite black. Tbo colour, however, as M. Kobinot asserts, is 
not constant, even in perfectly puro breeds ; except in the rare 
tigrie, so called from being marked with transverse black stripes. 
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As the general colour ot the is uot correlated with that 

of the BilU,’" this cl.aracter is disreganied bycult.vatorR, aud has 
not been fixed bv selection, C.irlnin Hutton, in the paper before 
referred to has argui'd with nuicli force that the dark tig.T- 
hke marks, wlUch so fn'qnently appear during the later 
the caterpillars of various breeds, are duo to reversion ; for the 
ctrtpm™ of .ev.r.1 .Ulod mid .poclo. of llonlyi «» o»Aod 
,„d oolourod In tl,l. manoor. Ho leparatod aomo talor,ullan on 
tl» tlB,rJn.o maria, and In tlm .nmoodins apnns pp. UO, -»8) 
„,,,ly .11 .1.. ralorplllar. n-nrod from tlam ooro dark-tomd lc<^ 
the tints heonma atlll darker In the thinl ffenomtion. Tin motha 
tcireil from these caterpillars ” also became darker, and resembled 
in enlouring the wild B. muioni. On this view of the tig-'r like 
marks being due to reversion, the persisteney with winch they are 
transmitted is intelligible- 

Several veara ago Mrs. Wiitbytook great pains in breeding sUk- 
worms on' a largo scale, and she informed me that some of her 
caterpillar had dark ey'ebrowa. This is probably the first stepm 
reversion towards the ti"-er-like marks, and 1 was curious to know 
whether so trifiing a character would he inherited ; at my request 
she separated in 1848 twenty of these caterpillars, and haying kept 
the moths separate, bred from them. Of the many caterpillars thus 
i-eared " every one without exception had eyebrows, some darker 
and more decidedly marked than the others, hut all had eyebrows 
more or less plainly visible.” Black caterpillars occasionally appear 
amongst those of the common kind, but in so variable a manner, 
that according to M. Bohinet the same race will one year esclusivcly 
produce white caterpillars, aud the nest year may Idack ones ; 
nov.Ttlicless 1 have been informod by M. A. Boss! of Geneva, that, 
if these black caterpillars are separat.dy bred from, they reproduce 
the same colour ; but the cocoons and moths reared Irom them do 

not preseut any diflerence. , ^ . 

The eater|iillar in I'.urope ordinarily moults four times before 
passing into the cocoon stage ; but there are races " a trios mites, 
and the Trevoltiui race likewise tnotilts only thrice. It might have 
been thought that so important a physiohigical difference woul 
not have arisen under domestication ; but M. llobinet’ states in, 
on the one hand, ordlnarv cat('r[iillars occasionally s|iia tlu-ir cocoons 
after only three moults, and, on the other hand, •' presque toutes .es 
races d trois muea que nous avons esp.'rimentCes, out fait quatro 
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mans a In scconde ou n la troigicmc ann.'e. ce qui BPinljlc prouver 
qii’il a sufR dc li-s.plarpr dans des coniiitions favornbles pour l<-ur 
rpndrc unp faculte <iuVllcs avaient perdue sous des inducnees luoioa 
faTombles," 

CociM7it. — Tlie ratprpillar in chanffintr into tlio cocoon loses olnmt 
DO i>er cent, of its wriglit ; but the amount of loss differs in differ- 
ent breeds, and this is of importance to the ruUivntor. The cocoon 
in the different races presents characteristic difli-rences ; lieinjr 
largo or small; — nearly spherical with no constriction, as in Iho 
Rare de loriol, or cylindrical with either a dec-p or slight constric- 
ti<jn in the middle ; — with the two ends, or with one end alone, 
more or less pointed. The silk varies in linem-ss and <|uulity, and 
in being nearly white, of two tints, or yellow, (fenerally tho 
colour of the silk is not strictly inherited ; but in the chapter on 
Selection I shall give a curious account how, in the cour.«c of sixty- 
five gi-nerations. the number of yellow cocoons in ono breed has 
been reduced in France from one hundred to thirty-five in thu 
thousand. According to Kohinet. the white race, called Siiia. by 
careful selection during tho last seventy-five years. ost arrivee il 
un tel i'tat de purcte, qu'on no volt pas un seuJ coenn Jaune dans 
doB millions de cocons Wanes."” Cocoons are sometimes formtil, 
as is well known, entirely destitute of silk, which yet iiroduco 
moths ; unfortiinatidy Mrs. Whitby was prevented by an accident 
from ascertaining whether this character w^ould prove lii-reUitary. 

/iduUttagr . — 1 can find no account of any constant difference in 
the moths of the most distinct races. Mrs. WIdtby assured me that 
there was none in the several kinds bred by her : and I have re- 
ceived a similar statement from the eminent naturalist M. de Qua- 
trefages. Captain Hutton also says” that the moths of all kinds 
vary much in colour, but In ni'arly the same iueonstant maimer. 
Considering how much the cocoons in the several races difler, this 
fact is of interest, and may probably be aecount<*d for on the same 
principle as the fluetuating variability of colour in the caterpillar, 
namely, that there has been no motive for selecting and perpetuat- 
ing any particular variation. 

The males of the wild Bombycidie "fly swiftly in the day-time 
and evening, but the females are usually very sluggish and inac- 
tive." '* In several moths of this family the females have abortive 
wings, but no instance is known of the males being incapable of 
flight, for in this case the species could hardly have been perpetu- 
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atcd. In the silk-moth both sexes have imperfect, crumpled winjrs, 
and are incapable of flight ; but still there is a trace of the charuc- 
teristic difr.Tcncc in the two sexes; for though, on comparing a 
nuinberof males aud females. I could detect no difference in the de- 
vcloiiment of their wings, yet I was assured by Mrs. Whitby that 
tlie males of the moths bred by her used their wings more than the 
foraales, and could ftutti-r downwania, though never upwards. SUo 
also states that, wlien the females first emerge from the cocoon, 
their wiugs are less exjianded than those of the male. The degree 
of imppsfeclion. however, in the wings varies much in different 
races and under different circumstances ; M. yuntridagcs” says that 
he has seen a number of moths with their wings reduced to a third, 
fourth, or tenth part of their nanual dimensions, and even to mere 
sliort straight stumjw i “ il me semble qu’il y a la un veritable arret 
de ddvcloppement partiel." On the other hand, he describes the fe- 
male moths of the Andre Jean breed as having " leurs ailes larges 
Bt etalees. Un seul presente qnelques courbures irregolieres et des 
plis anomaux.*’ As moths and butterflies of all hinds reared from 
wild caterpillars under confinement often have crippled wings, the 
same cause, whatever it may be, has probably acted on silk-moths, 
but the disuse of their wings during so many generations has, it 
may be suspected, likewise come into play- 
The moths of many breeds fail to glue their eggs to the surface 
on which they are laid,” but this proceeds, according to Capt. Hut- 
ton,’* merely from the glands of the ovipositor being weakened. 

As with other long-domesticated animals, the instincts of the silk- 
moth have suffered. The caterpillars, when placed on a mulberry- 
tree. often commit the strange mistake of devouring the base of the 
leaf on which they are feeding, and consequently fall down ; hut 
they are capable, according to M. Bobinel,’* of again crawling up 
the trunk. Even this capacity sometimre fails, fur M. JIariina •* 
placed some caterpillars on a tree, and those which fell w'cre not 
able to remount and perished of hunger ; they were even inca- 
pable of passing from leaf to leaf- 

Soino of the modiBcaiions which the silk-moth has undergone 
stand in correlation with each other. Thus the eggs of the moths 
which produce wliito cocoons and of those which produce yellow co- 
coons differ slightly in tint. The abdominal feet also of the cater- 
pillars which yield white cocoons are always while, whilst those 
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' 'll give yellow cocoons are invarlaWy yellow,"* We have seen 
Uo raterpUlars with dark tigor-liko stripes produce raotha 
iQoco darkly shaded than other moths. It seems well 
establiaiieii that in France the caterpillars of the races which pro- 
duce white silk, and certaiu black caterpillars, have resisted, bettor 
than other races, the disease which has recently devastated the silk- 
districts. Lastly, the races ditfer constitutionally, for some do not 
succeed so well under a teraperato climate as others [ and a damp 
soil does not equally injuro all tho racos.'" 

From these various facts wo learn that silk-raotlis, like 
the liigher animals, vary greatly under long-continued 
domestication. Wo learn also tiie more important fact 
that variations may occur at various periods of life, and 
be inherited at corrosponding periods. And finally wo 
800 that insects are amenable to tho great principle of 
Selection. 



>1 Quatr«figM,‘EUdM,’4<i., PI'- 13. “ Roblnet, ' M»nud,’ ic, p. 808. 
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CHAPTER IX. 

CULTIVATED PLANTS ; CEREAL AND CULINARY PLANTS. 
PRELLMINART REMARKS OX THE xtmbkr akb PAnEXTAOR 

OF cn-TITATED PJ.AST8— FI«5T STEPS IS CULTIVATIOS — GEO- 
OnAPHICAL DISTRIBmOS OF CTH-TtVATED PI.ASTS. 

CEBEAI.I V DOUBTS OS TDE KUMBER OF SPECIES- 'WirEAT : 

VAEIETIES OF— INDIVIDUAL VABI-IBILITV— CHANGED nABITS 

— SELECTION -ASCIENT HISTOBT OF THE VAniETIEB. 

MAIZE : GBF.AT VABIATION OF — DIRECT AtmON OP CLIMATE ON. 

CULINARY PL.\NTS-— CADB-coKS: v.uueties of. in foliage 

AND stems but NOT IN OTIIEll PARTS — P.UIESTAGK OF — OTHER 

SPECIES OF BRASSICA. PF.A8 : AMOUNT OF DIFFERENCE UC 

THE SEIXR.VL KINDS. CHIEFLY IN THE PODS AND SEED— SOME 
VARIETIES CONSTANT. SOME IIIOIILY VARIABLE — DO NOT INTER- 
(.jlOii; — DEANS. ^—POTATOES : NUMEROUS VARIETIES OF — 
DIPFERtNO LITTLE. EXCEPT IN THE TUBERS — CHARACTERS IN- 
HERITED. 

I SHALL not enter into so much detail on tlic variability of 
culiiviited plants, as in tlic case of domesticated aimnals. 
The subject is involved in imicb difticulty. Botanists 
have generally neglected cultivated varieties, as bencalli 
tbeir notice. In sever.al cases tbc wild prototype is un- 
known or doubtfully known ; and in other cases it is 
hardly possible to distinguish between escaped seedlings 
and truly wild plants, so that there is. no safe standard 
of comparison bv wbich to judge of any supposed amount 
of change. Not a few botanists believe that several ot 
our aneieiilly cultiv.atod pl.nnts have become so profoundly 
modified tli'ut it is not possible now to recognise their 
aboriginal parent-forms. Eipially perplexing are the 
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doubts wlietber some of them are descended froia one 
et>ecics, or from several inextricably commingled by 
crossing and variation. Variations often pass into, and 
cannot be distingnished from, monstrosities ; and mon- 
strosities are of little significance for our purpose. Many 
varieties are propagated solely by grafts, buds, layers, 
bulbs, &c., and frequently it is not known how far 
their peculiarities can be transmitted by seminal genera- 
tion. Nevertheless some facts of value can bo gleaned; 
and other facts will hereafter be incidentally given. One 
chief object in the two following chapters is to show how 
generally almost every character in our cultivated plants 
has become variable. 

Before entering on details a few general remarks on 
the origin of cultivated plants may be introduced. M. 
Alpb. de Candolle' in an admirable discussion on this 
subject, in which he displays a wonderful .amount of 
knowledge, gives .a list of 157 of the most useful cultivat- 
ed plants. Of these ho believes ibat 85 are almost cer- 
tainly known in their wild state ; but on this head other 
competentjudges’ entertain great doubts. Of 40 of them, 
the origin is admitted by M. De Caiidollc to be doubtful, 
either from a certain amount of dissimilarity which they 
present when compared with their nearest allies in a wild 
state, or from the prob.ability of the latter not being truly 
wild plants, but seedlings escaped from culture. Of 
the entire 167, 32 alone are ranked by JI. De Candolle 
as quite unknown in their aboriginal condition. But it 
should be observed that he does not include in his list 
several plants which present ill-defined characters, namely, 
the various forms of pumpkins, millet, sorghum, kidney- 
bean, dolLchos, capsicum, and indigo. Nor does he in- 
clude flowers ; and several of the more anciently culti- 
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vatcd flowers, s\ich as certain roses, the common Imperial 
lily, the tuberose, and even the lilac, are said' not to bo 
known in the wild state. 

From the relative numbers above given, and from other 
arguments of much weight, M. De Candolle concludes 
that plants have r.trely been so much modified by culture 
that they cannot be identified with their wild prototypes. 
Hut on this view, considering that savages probably 
would not have chosen rare plants for enltlvation, that 
useful plants are generally conspicuous, and that they 
eonld not have been the inhabitants of deserts or of re- 
mote and recently discovered islands, it appears str.angc 
to me llial so many of our onltivatcd plants should be 
still unknown or only doubtfully known in the wild state. 
If on the other hand, many of these plants have been 
in’ormindly modified by culture, the diflirulty disappears. 
Tiieir extermination during the progress of civilisation 
would likewise remove the difficuUy ; but M, Do Candolle 
has shown that this probably has seldom occurred. As 
soon as a plant became cultivated in any country, the 
half-civiliscd inliahitants would no longer have need 
to search the wliolc surface of the land for it, and Ihus 
lead to its extirpation ; and even if this did occur during 
a famine, dormant seeds would be left in the ground. In 
tropical countries the wild luxuriance of nature, as was 
long ago remarked by Humboldt, overpowers tbo feeble 
eftbrts'of man. In anciently civilised temperate conn- 
trios, where the whole face of the land has been greatly 
changed, it can hardly be doubted that some plants have 
been exterminated; iicvcrtlieless De Candolle has shown 
that all the pl.ants historically known to have boon first 
cultivated in Europe still exist here in the wild state. 

MM. Loiselcur-Deslongchamps * and De Candolle have 
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remarked that oiir cultlrated plants, move especially the 
oeveals, must originally have c-visted in nearly their 
present state ; for otherwise they would not have been 
noticed and valued as objects of food. But tiiese au- 
thors apparently have not considered the many accounts 
given by travellers of the wretched food collected by 
savages. I have read an aceount of the savages of Aus- 
tralia cooking, during a dearth, many vegetables in va- 
rious ways, in the hopes of rendering them innocuous 
and more nutritious. I)r. Hooker found the lialf-Rtarved 
inhabiUnla of a village in Sikliim sulfering greatly from 
having eaten arum-roots,' whicli they Iiad pounded and 
left for several days to ferment, so as partially to destroy 
their poisonous nature ; and he adds that they cooked 
and ate many other deleterious ])lants. Sir Andrew 
Smith informs me that in South Africa a large number 
of fruits and succulent leaves, and especially roots, are 
used in times of scarcity. The natives, indeed, know 
the properties of a long catalogue of plants, some h.aving 
been found during famines to be eatable, others injurious 
to lu-altli, or even destructive to life. Ho met a party of 
Baquanas wiio, h.aving been expelled by tbe coiuineriiig 
Zulus, had lived for years on any roots or leaves which 
afforded some little nutriment, and distended their stom- 
achs, so as to relieve tbe pangs of Imnger. Tltey looked 
like walking skeletons, and suffered fearfully from con- 
stipation. Sir Andrew Smith also informs me that on 
such occasions the natives observe as a guide for tlicm- 
selves, what the wild animals, especially baboons and 
monkeys, eat. 

From innumerable experiments made through dire 
necessity by the savages of every hand, with the results 
handed down by tradition, tlio nutritious, stimulating, 
and medicinal properties of the most unpromising plants 

cirraot4roTlgincm6iB«unaT»aUg(jlo- tormallon. als". hls^' nlmilayan 
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were probably first discovered. It appears, for instance, 
at first an inexplicable fact that untutored mao, in three 
distant quarters of the world, should have discovered 
amongst a host of native i-lants that the loaves of the 
tea-plant and mattce, and the berries of the coftee, all 
included a stimulating and nutritions essence, now known 
to be chemically the same. e can also see that sav- 
ages suflering ft'ora severe constipation would naturally 
observe wlietlier any of the roots which they devoured 
acted as aperients. We probably owe our knowledge 
of the uses of almost all plants to man having originally 
existed in a barbarous state, and having been otten com- 
pelled by severe want to try as food almost everything 
which he could chew and swallow. 

From what we know of the habits of savages in many 
quarters of the world, there is no reason to suppose that 
our cereal plants originally existed in their present state 
so valuable to man. Let us look to one continent alone, 
namely, Africa: Barth* states that the slaves over a 
large part of the central region regularly collect the 
seeds of a wild grass, the 1‘intuscluiii disficAzim; in 
.another district he saw women collecting the seeds of a 
Poa by swinging a sort of basket through the rich mea- 
dow-land. Near Tete Livingstone observed the natives 
collecting the seeds of a wild grass ; .and farther south, as 
Aiidei'sson informs me, the natives largely use the seeds 
of a grass of about the size of canary-seed, which tiiey 
boil in water. They eat also the roots of certain reeds, 
and every one has read of the Buslmien prowling about 
and digging up with a fire-hardened stake various roots. 
Similar facts with respect to the collection of seeds of 
wild grasses in other parts of the world could be given.’ 




Stf. RjR»»orth (‘Journal Pr«. Linn. 
Soc..' »»l. Ti, Bol., IfW. p. ISIV slaKs 
Ibal to Ihe d«erU of Ibe Punjab poor 
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Accustomed as ive are to our oxcidlent Tegetablca and 
luscious fruits, we can liardly persuade ourselces that the 
stringy roots of the wild carrot and parsnip, or the little 
shoots of the wild asparagus, or crabs, sloes, &c., should 
ever have been valued ; yet, from what we know of the 
habits of Australian and South African savages, we need 
feet no doubt on this head. The inhabitants of Switzer- 
land during the Stone-period largely collected wild crabs, 
sloes, bullaccs, hips of roses, elderberries, beech-mast, 
and other wild berries and fruit.* Jemmy Button, a 
Fuegian on board the remarked to me that the 

poor and acid black-currants ofTierradel Fuego were too 
sweet for his taste. 

Tlic savage inhabitants of each land, having found out 
by many ami hard trials what plants were useful, or 
could be rendered useful by various cooking processes, 
would aller a time take tlio first step in cultivation by 
planting them near their usual abodes. Livingstone* 
states that the savage Batokas sometimes left wild fruit- 
trees standing in their gardens, and occasionally even 
planted them, “ a practice seen nowhere else amongst 
the natives.” But Du Cbaillu saw a palm .and some 
other wild fruit-trees which had been planted ; and these 
trees were considered private property. The next step 
in cultivation, and this would require but little fore- 
thoiurht, would bo to sow tbe seeds of useful plants ; and 
as the soil near the hovels of the natives ** would often be 
in some degree manured, improved varieties would sooner 
or later arise. Or a wild and unusually good variety of 
a native plaut might attract the attention of some wise 
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old savage ; and he would transplant it, or sow its seed. 
That snperiorvarieties of wild fruit-trees occasionally are 
found is certain, as in the case of the American species of 
hawthorns, plums, cherries, grapes, and hickories, specified 
by Professor Asa Gray." Downing also refers to certain 
wild varieties of the hickory, as being “ of much larger 
size and finer flavour than the common species.” I have 
referred to American fruit-trees, because we are not 
in this case troubled with doubts whether or not the 
varieties are seedlings which have escaped from cultiva- 
tion. Triinsjdauting any superior variety, or sowing its 
seeds, hardly implies more forethought than might be 
expected at an early and rude jieriod of civilisation. 
Kveu the Australian barbarians " Lave a law that no plant 
bearing seeds is to be dug up afl.er it lias flowered;” and 
Sir G, Grey" never saw this law, evidently framed for 
the preservation of the plant, violated. We see the same 
spirit in the superstitious belief of the Fuegians, that kill- 
ing water-fowl whilst very young will bo followed by 
" much rain, snow, blow much.” " I may add, as show- 
ing forethought in the. lowestharbarians,thaUhc Fuegians 

wiien tlicy find a stranded whale bury large portions in 
the sand, and during the oftcn-recmTCut famines travel 
from great distances for the remnants ot the half-putrid 
mass. 

It h.as often been remarked'' that we do not owe a 
single useful plant to Australia or the Cape ol Good 
Hope, — countries abounding to an unparalleled degree, 
with endemic sj)eciea, — or to New Zealand, or to America 
Foutli of the Plata ; and, according to some antbors, not 
to America northward of Mexico. I do not believe that 
any edible or valuable plant, except the canary-grass, has 



MS.' April 10th, 1S40. p. 418. Downing, 
• The Tmlts ot America,' ISM, p. S61. 

tralia,' mi, to). U. p. m. 




14 De Candolle has tabulated the tacts 
Is the most intecesting mansar is bia 
* GAographle Bot p. 9S6. 
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been ilmvcl from an oceanic or nninhabitc.l UbinJ. It 
nearly all onr nsefni plantj, nativea otKnrope, A»a, an, 
Sontb America, ha.l originally exi.ted m tbe.r pree™ 
condition, the eomplete abseneo of e.nniarly osetnl plm « 
in the "reat countries just named would indeed he a 
priaiiig" fact. Hut if theao plants have been so greatly 
modifed and improved by cnltnre a. no ongo, u'o>u f “ 
resemble any natural species, tve can understand ul > tl o 
above-named countries li.ave given us no useful plants fm 
they mere either inhabited by men tvho did not cuititato 
the ground at nil, as in Australia and the Cape of t.ood 
Hope, or mho cultivated it very imperfectly, as in some 
parts of America. These countries do yield plants mliieli 
arc useful to savage man ; and Dr. Hooker enumera es 
no less than 107 such species in Australia alone , 
these plants have not been improved, and “”>''1“"''? 
cannot compete mitb those mhieh have been enlm ated 
and improved during thousands of years in the eivilised 

™Tho ease of Kern Zealand, to which fine island me as 
yet owe no widely cnltivaled plant, may seem opposed to 
this view ■ for, when first discovered, the natives cultii a- 
tod several plants; but all iiuiuirem believe, in accord, 
ance with the traditions of the natives, that the caily 

would oeeiir to any wandering party; hence tin ea. ly 
colonists of New Zealand, like the later f.uropeaneoo- 
nists, would not have had any strong inducement to c 1- 
tivatc the aboriginal plants. According to Candoli 
we omc thirly-thinc useful plant, to Mes.co, 1 ' 

Chile ; nor is tlii, surprising when me remember the cm 
ized state of the inhabitants, ns shown by the fact of thci 
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havinrr practised artificial irrigation and made tunnels 
UirouHi hardroclcs without the use of iron or gunpow- 
der, and who, as we shall see in a future chapter, fully 
reco<'nised, as far as animals were concerned, and there- 
fore "probably ill the case of plants, the important pruici- 
i,le of selection. We owe some plants to Brazil ; and the 
curly voyagers, n.amoly Vespucius and Cabral, describe 
the country as thickly peopled and cultivated. lu North 
America'* the natives cultivated maize, pumpkins, gourds, 
beaus, and peas, “all different from ours,” and tobacco: 
and we are hardly justified in assuming that none of our 
present plants are descended from these North American 
forms. Had North America been civilized for as long _a 
period, and as tliickly peopled, as Asia or Europe, it is 
probable that the native vines, walnuts, mulbenaes, crabs, 
Ld plums, would have given rise, after a long course of 
cultivation, to a nuiliilude of varieties, some extrenudy 
different from their parent-stocks ; and escaped sccdhnga 
would have caused in the New, as in the Old A\orld, 
iiiucli perplexity with respect to their specific distinctness 
and parentage.” 



C.realia.-l will now enter on details. Th- cereals c.iltivate<l in 
Europe consist ot four genera-wheat l.arley, 

wheat the bi-at modern autluiritiea'' makefour or live, or c\en sc 
dl.ti.ct .pcclBtt or m. onct ot Imclc... llircc ; ..d ol n.l. Wo, 
three, or fcor .p«:le.. So Ih.l .l,o|;elher our eeteJ. .f wotted h, 
differeot .otliot. o.der front ten to IHtee. di.tmct .peeie., Tlie« 
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have {riven rise 1o a multitude of varieties. It is a romarkahle fact 
tliat butauistB are not uiiiversnily aftreed on the aboriffinal parent- 
form of imy one cereal plant. For instance, a liifch authority writes 
in 185.’),’* “ We ourselves have no Invitation in statiuff our convic- 
tion, ns tho result of all the most reliable evidence, that none of 
these Ccrealia exist, or have cststed. truly wild In their jiresi'nt stale, 
hut that all an- cultivated varieties of si>ecies now {rrmving iu jjreat 
aluindonce in S. Euro|>e or W. Aria." On the otlter hand, AIpli. Do 
Candolle * Ima acUluceJ abundant evidence that ronimoii wheat ( 7Vi- 
ticnni viilgnrt) has been found wild in various parts of .4sia, wliero 
it is not likely to have escapisl fn>m cultivation : and tlii're is force 
in M. Oodron's retnarlc, that, siipporinir these plants to he escaped 
seediinRS,” if they have propapated tliomselves in a wild state for 
several penerations. their continued resemblance to cultivated wheat 
tenders it proiwhle that tlie latter has retained Its ahorieiual cha- 
racter. M. de Candolle insists strongly on the frequent occurrencQ 
in the Austrian dominions of rye and of one kind of oats in an ap- 
parently wild condition. With the exception of these two cases, 
which however are rather donMftil, and with the exception of two 
forms of wheat and one of barley, which he helievea to have been 
found truly wild, 5t. de Candolle does not seem fully satisfied with 
the other reported discoveries of the parent-forms of our other ce- 
reals. With respect to oats, according to Sir. Buekman,® the wild 
English Aetna fiitiia can he converted by a few years of careful cul- 
tivation and selection into forms almost identical with two veiy dis- 
tinct cultivated races. The whole subject of the origin and specific 
distinctness of the various cereal plants is a most difficult one ; hut 
we shall perhaps he able to judge a little Ix-tter after considering 
the amount of variation which wheat has undergone. 

Metzger descrilx'S seven species of wheat, fiodron refers to five, 
and De Candolle to only four. It is not improbable that, besides tho 
kinds known in Euroix*, other strongly characterised forms exist in 
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tho more disttat parts of the world ; for Loiseleur-Deslougchamps ” 
speaks of three new species or varieties, sent to Europe in 1822 from 
Cldnese Mongolia, wliieh he consiilers as being there indigenous. 
Mfxircroft^ also s]>cafesof Hasora wheat in Ladalth as very peculiar. 
If those botanists are right who believe that at least seven species 
of whe-at originally existed, then the amount of variation in any im- 
portant cliaraetct which wheat lias undergone under cultivation has 
been slight ; hot if only four or a lesser number of species originally 
existed, then it is evident that varieties so strongly marked have 
arisen, tliat tliey have been considered by capable judges as specid- 
cally distinct. But the im]> 08 sibility of deciding which forms ought 
to he ranked as species and which as varieties, makes it usi-less to 
eiteeify iu detail the differences between the variou-s kinds of wheat. 
SiK'aking generally, tlie organa of vegetation differ little ; ” but somo 
kiiulfl grow close and upright, whilst others spix-ad and trail along 
the ground. The straw differs in being more or less hollow, and in 
quality. The ears’* differ in colour and in sliape, being quadrangu- 
lar, compressed, or nearly cylindrical : and the florets differ in their 
api'toximniion to each otlier, in their pubescence, and in being more 
or leas elongated. The pn-sonee or al^nco of barbs is a conspicuous 
difference, and in certain (Jramineie servi*s even as a generic cha- 
racter;” altliough, as n’marked by (lodron.” the prewmeo of barbs 
is vnrialdc in certain wild grasses, and especially in tliow, such as 
Brvmns leailinui and LMum Umulrntim, which habitually grow 
mingled with our cereal crops, and which have thus uninlentionnlly 
been exposed to culture. The grains differ in size, weight, and col- 
our ; in being more or less downy at one end, in being smooth or 
wrinkled, in being either nearly globular, oval, or elongated ; and 
finally in internal texture. Vicing tender or hard, or even almost 
horny, and in tho proportion of gluten which they contain. 

Nearly nil the races or species of wheat vary, as (Jodnm ” has re- 
marked, in an exactly parallel manner,— in the seed being downy 
or glabrous, and in colour, — and in the florets being barlied or not 
barix'd, ic. Those who believe that all the kinds are descended 
from a single wild species may account for this parallel variation by 
tho inheritance of a similar constitution, and a consequent tendency 
to vary in tlio same manner ; and those who believe in the general 
theory of descent with niodiScation may extend this view to the 
several species of wheat, if such ever existed in a state of nature. 



” ‘Conulfratloss sur Ics C^i$alM,' 
1S42-43.P. 29. 

Tincta,’ lc„ mi. TOL L p. M4. 

» Cul. J. U Coutear on tbe ' Tarl<U«s 
erl Wlicil,' pp. 23, T9. 
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Althonjrli few of the varintioa of wheat present any ct>nB|>irunna 
cUtE'rence, their numher is ureat, Dalbret cultivated. during thirty 
yearn from liiO to UiO kinds, and exeeptinif in tho iiuiility of tiio 
Kniin tlsey all kept true : Colonel Lo Cnuteur possosNod ui)Wnrds of 
150, and Phllippar 1133 variatiea,* As wheat is an annual, we thus 
Ren how strictly iiiany trifliug diSomiei'S in eharacter aro inliorilod 
tlirough jtiany (teneratlona. Clolonel he Ccmteuc iusists strongly on 
this sarao fact ; in Ilia peraevoving and suca'saful atterapts lu riiiso 
new varieties by seU-ction, ho began by clioosing the beat cars, but 
soon found that tho graiua iu tlio same ear diflered so that ho waa 
com])ollod to Relect them separately ; and each grain generally trans- 
miltcil Its own cliaractev. Tlio great amount of variability in tho 
plants of tho samo vanity ia another iutcrestiiig point, wliich would 
never have been deteetisl except by an eyo long jiractised to tho 
work ; thus Colonel I-e Coutenr ndntes’* tliat in a field of his own 
wheat, which he considered at least aa pure as that of any of his 
neighbours, Professor Iji Gaaca found twenty-three aorta ; and Pro- 
fessor Henslow has observed similar facta. Besidoa such individual 
variations, forma aufflciontly well marked to be valued and to become 
widely cultivated sometimes suddenly appear; thus Mr, Sheriffhaa 
had tho good fortune to raise in hia lifetime seven new varieties, 
which arc now extensively grown in many parts of Britain.” 

As in the case of many other plants, some varieties, both old and 
new, are far more constant in charartc.'r than others. Colonel Le 
Couteur was forced to reject some of Ills new sub- varieties, which he 
suspected harl been produced from a croas, as incorrigibly sportive. 
With respect to the tendency to vary, Metager” f^vea from ilia own 
experience aomo interesting facta ; he descrihea three Spanish suh- 
varietlew, more capeoially one known to bo constant iu Spain, which 
in Germany asBuiiied their proper clmraeter only during hot avua- 
mera ; anotliiT variety kept true only in good laud, hut after having 
been cultivated for twenty-livo years hocame more constant, llo 
mentions two other anh-varielies which were at first inconstant, Imt 
Bubsei\uontly became, api>arently without any aelectioii, aecuslomed 
to tlieir new homes, and refainod their i>roi>er eharacter. Theso 
facta show wliat small diaiiges iu tlio comlltious of lilb cause varia- 



>’ For Dsibret sml Phlllpear, «■« 
LclBeleur-Pealonucliiirapr, •Conild. eur 
I«> Cdvdaloa,’ pp. «, 75. Le Cculeur oq 
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U n rfrom one soil tn MiotluT, wul «’l.at if far more iru^rtant 
tu’ Jlautf are c^i<oBtsl as litilr as ivisfible to slrti-ijilp 
T, 1 a.itf an.l arc thuB enabled to exist under diversified conditionB, 
l! 1 «ate of nature eaelv riant is c.intiiHHl to llmt vartteular station 
In a state ot nat i ^ other rlaiits b7 

ami kind of nuiriinont tvlueh it can « tvum tm. or i 

''\\^mIt*ouickra*ir,ies now' habits of life. The sunmior and 
^Un rknrt;oliso.l be Linnious as distinet species; but >i, 
mnur Kin IS . between them is only Icm- 

”:”r ^ 

3 33«n‘ in .utiimn pi-rislu-d from : but a fow ..erf sued 

from d'Etant oomitrieB ami sormr m Eoropo r edr . 08 o ' 

for a oonmdaraMo imrlod," dHTorr-atl; f 

In Canada ibe first aottlora, aocortlinR to laalm, found tfieir 

. lor wintor tvlmat brooekt from rmneo. and tkeir snmmar. 

oZ” 00 akort tor aommor-nkoat i and nntll tUoj- prornrod aummm- 

ntat lrn tko north, -m par,, of Eanrpo, ''«■ 

they thought that their country was useless ■ .litToreut 

rJ .mins hack m the South of 

L-nuo'e but there lUev imme-iliately yielded lighter R'ed. 

ti ;ir wim i.vj cicely at.^^ - 

Slltcs“Iwen^ <^"nnlry ; thus Colonel U Couteur “ 
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savB, " It is the suitableness of each sort, to each anil that will enable 
the farmer to pay his rent by sowing one variety, wbero he would 
be unKble to do ao by attempting to grow another of a seemingly 
bott<>r sort.” Tiiia may bo in i>M't due to each kind boeoming habi- 
tuated to its eonditiona of life, as Metzger has shown certainly oc- 
nu'B, but it is probably, in main part duo to innate difi'erenees be- 
tween the several varieties. 

Much lias been written on the detmoration of wheat ; that the qua- 
lity of tlio Hour, size of grain, time of flowering, anil hardlni’ss may 
be modified by climate and soil, seems nearly certain ; but that tbo 
whole body of any one sub-variety ever becomc'S ehanged into an- 
other and distinct sub-variety, there is no reason to believe. What 
apparently does take place, according Le Couteur,” is, that some 
one sub-variety out of the many wliieli may always lie detected in 
the sumo field is more prolific than the others, and gradually sup- 
plants the variety which was first sown. 

With respect to the natural crossing of distinct varieties the evi- 
dence is conflicting, but preponderates against its frequent occur- 
ence, Many authors maintain tliat impregnation takes place in the 
closed flower, but I am sure from ray own observations that this is 
not the case, at least with those varieties to which I have attended. 
But as I shall have to discuss this subject in another work, it may 
be here passed over. 

Ill conclusion, all authors admit th.at numerous varie- 
ties of wheat have arisen ; hut their differences are unim- 
portant, unless, indeed, some of the so-called species are 
ranked as i-arietics. Tho.se who helicve that from four to 
seven wild species of Triticum originally existed in nearly 
the same coiuliLion as at jiresent, rest thoir belief chielly 
on the great antiquity of the several forms." It is an 
imporlaiit fact, which we have recently learnt from the 
admirable researches of lleer,*' that the iiiliabitants of 
Switzerland, even so early as the Neolithic jieriod, culti- 
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wlloot of ovliioli at loast font are eommonly looked at a. 
,li,tiiict .peries, tlircc kinda of barley, a pamenm, and a 
aetaria Ifitconldbc Blanrn tliat at tile eiu-lieat d.ati i 
of aoricnltare live kind, of wheal and three »f “''''J 
bee," enltivated, we .hoold of e„,rse be eompelM o look 
at these form. a. dlstinet .pecie.. lint, a. 11. el 1^ >c 

mai-ked a.-rltarllnre even at the period of the lal.e-habita 
tloii. had°already made considerable ^ 

«i,lfs Ihli ti-n cerbWls, puas, popinos, flax, and appauuny 
ap,.le« were cuUivale.l. It may also be mferreil, Irom 
one variety of wheat being the so-called Kgyptian, and 
from ivhaU. known of the native conntry of the pa.ncnna 
nn,t sptavia as well as from the nature of the weeds A'hich 
then grew Ungled with the crop., that the '“'‘'-“‘“j; 
tant. cither .till kept np conimere.al 
.omc .onthern people or had originally proceeded a. co- 

'°'™oMe™Dcstagchanip." ha. argued that, if ont ce- 
real plant, had been greatly 

weed, which liahitiially grow mingled with them wo 
have been eoiially modified. But this argnment .how. 
how completely the principle of .eleetion ha. 
looked. That .nch weed, have not varied, oi at hast , o 
not vary now in any extreme degree, i. the opinion of 
M, n C Watson and Brofes.or Asa Kray. a. they inform 
me ; hot wdio will pretend to .ay that they do not vi.ry a. 
mneh a. the individual plants of the same siib-var ay of 
X,at? We have already .een th.at pure var.elie, of 
wheat, cultivated in the same held, offer many alight . 
rialio.ia, which can he .elected and .eparatcly proimg.t- 
ted -, and that occa.io.ndly more stimigly ' “j 

riilions .appear, which, a. Mr. Sheriff ha. proved, aic w.ll 
worthy of esteiisive cnltivalion. Not lUiUl equal altcii 
lion be paid to tl.o variabilily and selection of weeds, c.an 

« ■U^C6r^ales,' p. H- 
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the argumeDt from their constancy under unintentional 
culture be of any value. In accordance with the princi- 
ples of selection we can understand how it is that in the 
several cultivated varieties of wheat the organs of vege- 
tation difler so little ; for if n plant with peculiar leaves 
appeared, it would be neglected unless the gr.ainsof corn 
were at the same time superior in quality or size. The 
selection of seod-com was strongly recommended** in 
ancient times by Columella and (.'elsus; and as Virgil 
says, — 

'• I've Been the largest seeds, tho’ view'd with care. 
Degenerate, unless th' industrious hand 
Did yearly cull the largest.'’ 

But whether in ancient times selection was niethodioally 
pursued we may well doubt, when we hear how laboii- 
ous the work was found by Le Couteur. Although the 
principle of selection is so important, yet the little which 
man has effected, by incessant efforts ** during thousands 
of years, in rendering the plants more productive or the 
grains more nutritious than they were in the time of tho 
old Egyptians, would seem to speak strongly against its 
efficaev. But we must not forget that at each suceessivo 
period the state of agriculture and the quantify of manure 
supplied to the land will have determined the maximum 
degree of productiveness ; for it would be impossible to 
cultivate a highly productive variety, unless the land con- 
tained a sufficient supply of the necessary chemical ele- 
ments. 

AVe now know that man was sufficiently civilized to 
cultivate the ground at an immensely remote period ; so 
that wheat might have been improved long ago up to 
that standard of excellence which was possible under the 
then existing state of agriculture. One small class of 
facts supports this view of the slow and gradual improve- 
ments of our cereals. In the most ancient lake-habita- 
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tions of Switzerlan.l, when men era])loyca only flint-tools, 
the most oxlensively cnltivati-d who.at was a Peculiar kind, 
wUli remarkably small cai-s and grams.* ‘ ^\lnlst the 
crains of the modern fonns are in section from seven to 
ei.rht millimetres in length, the larger grains from Um 
laTeo-habitatioiis are six, seldom seven, ami the smaller 
ones only four. The ear is thus mueh narrower, and the 
spikelets stand out more horizontally, than in our present 
forms.” So again with barley, the most ancient and 
most extensively cultivated kind had small oars, and the 
grains were “ smaller, shorter, and nearer to eaidi other, 
Ilian in that now grown; without the husk they were 2^ 
lines long, and sc.arcely li broad, whilst those now grown 
have a length of three lines, and almost the same in 
bre-adth ” * ' These small-grained varieties of wheat and 
barley are believed by Ilcer to be the parent-forms of 
certain existing allied varieties, which have supplanted 
their early progenitors. 

Ileer "ives an interesting account of the first appe.ar- 
ance and final disappearance of the several plants which 
were cultivated in greater or less abundance in Switzer- 
land duriiv' former successive periods, and which gene- 
rally dlfiered more or less from our existing varieties. 
The peculiar small-eared and small-grained wheat, al- 
ready alluded to, was the commonest kind during the 
Stone, period; it lasted down to the Helvetico-lloman 
age. and then became extinct. A second kind was rave 
at first, but afterwards became move frequent. A third, 
the Egyptian wheal ( 7! (ur'/iihi>»), does not agree exact- 
ly with any existing variety, and was rare during the 
Stone period. A foiirtli kind {T. di'-o'-non) dittevs from 
all known varieties of ibis form. A fifth kind (71 9iiano- 
coocum) is known to have existed during the Stone pe- 
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rioil only by the presence of a single ear. A sixth kind, 
the common T. spelta, was not introduced into Switzer- 
land until the Bronze age. Of barley, besides the short- 
eared and small-grained kind, two others wei'c cultiva- 
tei.l, one <if wliidi was very scarce, and resembled our 
present common If. dhtlc/ium. During the Bronze age 
rye and oats were introduced ; the oat -grains being some- 
what smaller than those produced by our existing varie- 
ties. The poppy was l.argely cultivated diiriug the Stone 
period, jirobably for its oil; but the variety which then 
existecl is not now known. A jieciiliar pea with small 
seeds lasted from the Stone to the Bronze age, and then be- 
came extinct; whilst a peculiar bean, likewise having 
small seeds, came in at the Bronze period and lasted to 
the lime of the Koinaiis. These details sound like the 
description given by a paleontologist of the mutations in 
form, of the first appearance, the incrciising rarity, and 
final extinction of fossil species, embedded in the siicoes- 
bive stages of a geological formation. 

Finally, eveiy ooo must judge for himself wlietlier it is 
more probable tliat the several forms of wheat, barley, 
rye, and oats .are descended from between ten and fiflceu 
species, most of which are now eitlu-r unknown or extinct, 
or whether they are descended from between four and 
eight species, which may have either closely resembled 
our present cultivated form®, or have been so widely dil- 
fereiit as to escape ideiitifieation. In tliis latter case, we 
must coDclude that m.aii cultivated the cereals at an 
enormonslyreniote period, and that he formerly practised 
sofne degree of selection, which in itself is not im])vobable. 
We may, perhaps, further helieve that, when wheat was 
first cuUiviited, the ears and gi-ains increased (piickly io 
size, io the same manner as the roots of the wild carrot 
and parsnip are known to increase quickly in bulk under 
eultiv.ation. 

Mam : Zea afovi.— Botanists are nearly unanimous that all tha 
' 17 
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cultivatfd Linds bclona: tntlu; BivmssppcieB. It is undoubtedly*’ of 
Anirricun origin, uuil wiis grown liy file nboriginos tlirimghout tba 
continont from New England to ('Wli. Its cultivotion must liavo 
liccn cxtromcly unriont. for Tsrdindi doscribos two kinds, now ex- 
tinct or not known in Pern, wliicli were taken I’rom tombs n))|)aront. 
]y ))vlor to tlie dynasty of lliii Incas. Uni t In-re is even stronger evi- 
dence of aiitif]uity, for 1 found onthu coast of Pern" beads of iimize, 
together witli eigbteen specios of reci-nt scu-slirdl, embedded in- a 
l)cacli wlilch had been U|)miaed at least 815 f<-et a.ljove tliu h-vi-l of 
the sen. In aerordance with this ancient cultivation, niimcroaa 
American viiri('Hes have arisen. Tin- alioriginul form 1ms not as yet 
l)t'eii discov(-rcd in tin* wild state. A peculiar kind,*^ in which tiie 
grains, instead of being naked, are concealed by luisks as much as 
eleven lines in length, has been stated on insiilHcient eviiicnce to 
grow Willi in Brazil. It is ulmoat certain that the aboriginal form 
would have had its grains thus iimtected ; but tlie seeds of the 
Brazilian v.iriiity produce, as I hear from Proti-ssor Asa Gray, and 
as is Plated in two published accounts, either common or husked 
maize ; uud it is not credible that a wild species, when first cultiva- 
ted, should vary so quickly and in so great a degree. 

Maize lias varied in an extraordinary uud conspicuous manner. 
Metzgi-r,” wlu) jiaid jiniticular attontion to the cultivation of this 
plant, makes twelve races (nntcr-art) with numerous sub-varieties ; 
of the latter some are tolera.bly constant, otlmrs quite inconstant, 
The diflerent racr-s vary in height from l,j-18 feet ti> rmly lli-18 
inches, ns in n dwarf variety described by Bonafmis. The wliolo 
ear is variable in shape, being long itnd narrow, or short and tlidek, 
or branched. The ear in one variety is more than four times as 
long as in a dwarf kind. The si-iids lU'e armuged in the ear in 
from six to even twenty rows, nr arc placed irregularly, The seeds 
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ar<! colimred — wLite. iiak- Vi-llciw, orange. r«l, violet, or elegantly 
streaU<"l with hlaek and in the same i-ar there are sometimes 
Bei-da of two eolours. In a small cnllii'iion I found that a singhr 
gr-.iiii of one variety nearly oqualh'd in wi-igbt seven grains of 
another variety, Tlie sIibik' of tin- so-il vuri.-s greatly, Ix-ing very 
flat, or nearly globular, or oval ; hrimilvr than long, or longer than 
l)roml ; without nny [Kiint. or i>r<xluehd into a sharp t'sith, and this 
tooth is sometimi'S r.-eitrv.-d. One \Tiriety (the rngosii of Uonafons) 
has its weds euriously wrinklisl. giving to the wliolecur a singular 
nppetiranee. Another variety (the eymosji of 13on.) carries its ears 
BO erowded togetlier tiiaf it is called mitis d buri'/’iif. Tlie seeds of 
some varietii-s eoutijin mneli glneoai' insti>ail of starcli, Male 
llowiTS sometimes ap|x-ar amongst tlie female flowers, and Mr. .1- 
Beutt has lately observed tlie rariT caw of female flowers on a true 
male panicle, and likewise hermaphroilile flowers. “ Azara de- 
Bcrihes “ a variety in Paraguay tlie grains of wliieh are very tender, 
and lie states tliat several varietU* are fltted for being cooked in 
Turions ways. The varieties also differ greatly in precocity, and 
liave different powers of resisting dryness and the action of violent 
wind.” Some of the foregoing differences would certainly be con- 
sidered of specific value with plantain a state of nature. 

Le Comte Re states that the grains of all the varieties which he 
cultivated ultimately assunKsl a yellow colour. But Bonafous*’ 
flniud that most of those whiclj he sowed for ten couBcentive years 
kept true to tlieir proper tints ; and Le adds lliat in the valleys of 
tlie Pyrenees and on the plains < if Piedmont a white maize has lieen 
cultivated for mure tlian a century, and has undergone no cliange. 

■ The tall kinds grown in southern lalitndcs, and tlierefon' exposed 
to groat lieat, reipiire from sis to seven inontlis to ripen tlieir seed ; 
wliereas the dwarf kimis. grown in nortliern and colder climatea, 
refiuire only from tliree to four months.” Peter Kalm,” who jiar- 
ticuhirly atteiulod to this i>luiil says that in the I'niti-d States, iu 
proeeiKling from south to north, the plants steadily diminish iu 
Imlk. St'eds broiiglit from iat, 37’ in Virginia, and sown in lat. 
43 '41' in New England, produce plants which will not ripen their 
seed, nr riis-n tlipin with the utmost diiriciilty. So it is wllli setsl 
curried fpmi New England to lat. 43 -47 iu Canada. By taking 
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great care at first, tlie Bouthem kinds after some years’ culture ripen 
their seed perfectly in their northern homes, bo that this is an ana- 
logous case with that of the confersion of summer into -winter 
^vUcat, and. conversely. When tall and dwarf maize are planted 
together, the dwarf kinds are in full flower before the others hava 
produced a single flo-wiir; and in Pennsylvania thi'V ripen their 
seed sis weeks earlier than the full maize. Metzger also inimliona a 
European maize wliich ripens its seed four weeks c'urlicr than another 
European kind- With these facts, so plainly showing inherit^ 
acclimatisation, wo may readily believe Kalm, who states that in 
N'orth America maize ami some other plants have gradually i>een 
cultivated further and furthi'r mwthward, All writers agree that 
to keep tlie varieties of maize puro they must be plaiititl suparately 
so that they sliall not cross. 

The effects of tho climate of Europe on tlie American varieties is 
highly romavkiilile, Metzger olilainc'd seed from various jmrts of 
America, and cultivated several kinds in (Jermany. I tvill give gu 
abstract of the changes observed " in one? case, nami-ly, with a tall 
kind (Breil korniger mays, Zen altisainm) brought fnim the warmer 
parts of America. Paring tho first yi'or tho plants were fwdvo 
lent high, and few seeds were perfected ; the lower scimIs in the ear 
ki']>t true to their proper form, but the upper seeds hceame slightly 
changed. In the sccimd gimerathm tho plants -were from nine to 
ten feet in heigiit, and ripened their jiecd better ; tho dopn-ssion mi 
the outer side of the seed liail almost disappenred. mid tho original 
beautiful white colour liad hecomo duskir-r. Si>m<' of the seeds hud 
even becorao yellow, and in tlieir now rounded form they approached ^ 
common European maize. In tho tliird gi-ucralion ni'arly all re- 
Bcmldaiice to the original and very distinct Atni-riraii parent-form 
was lost. Ill tiie sixth generation tliis maize perfectly rescmhled a 
European variety, doscribctl as tho second sub-variety of tlie fifth 
race. When Metzger puhlisliod his book, this variety was still 
cultivated near Heidelberg, and could he distinguished from the. 
common kind only by a somewhat morn vigorous gro-wth. Analo- 
gous results were obtained iiy tho cultivation of another American 
race, the " while-tooth corn," in w-hich the tooth nearly disappeared 
even in the second generation. A third race, the “ chicken-corn, " 
did not undergo so great a change, but the scwls became less 
polished and pellucid. 

These facts afford the most reinarkahle instance 
known to me of the direct and prompt action of climate 
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on a plant. It have been expected ib.at tbe tall- 

ness of tlie Flcra, the peiioiT of the vejietati<»n, and the 
ripenin'' of the seed, would have been thus affected ; but 
it is a much move siirprisinj' fact that the seeds should 
have iiiidergioiic so rajnd and great a change. As, how- 
ever, llowers, with their ])roducl the seed, are formed by 
the metamorphosis of the stem ami leaves, any moditi- 
eation in tbc.se latter organs would be u]>t to extend, 
through correlation, to the organs of fniciification. 

Cabbage (BrnMiea oUrareit'i.—C.vcTY one knows how sreiifly llio 
TariouB kimls of ral'bnjre differ in npiionrniu'c'. In tlie isltind of Jer- 
sey, from the efTiTts of particular rullure and of climati', a stalk has 
grown to the height, of sixteen feet, and hail its siiring shoots at 
the top oceupic'd hy a inn£n>ie's ni'st the tvoiMly stems are imt 
unfrequently from ten to twelve feet In heilfiit, anil are there uned 
as TaflerR" and as walking-slieks. We are ihiis reinindeil that in 
eerlain countries plants helonging to the generallT herhacerms order 
of the Criieifcnr are developed into trees. Kvery one can appreciate 
the difference hetween green or red rahhagc’S with great singln 
heads ; Brmwi'l-apronis with numerous little heads ; hroecolls and 
eauliflowers with the greater number of llieir flowers in an ahnrtiil 
ronditicra, incapable of producing surd, and liovno in a dense corjunh 
instead of an open panicle : savoys with their blisten-d and wrinkled 
leaves : and Iwirecules and kales, whieh eotiie nearest to the wild pa- 
rent-form. Tliero are also various frizaled and laeiniated kinds, 
some of such bcaittiful colours that Vilmorin in ids Cntalngiie of 
IS.')! enumerates ten varieties, valued solely for ornament, wliicli 
are iwopagnted by seed. Pome kinds arc less commonly known, 
such as the Pottuguesu! Couvo Tronehuda, with the- ribs of its leaves 
greatly thickened: and the Kohlrabi or ehoux-raves. witii their 
stems enlarged into great turnip-like masses aliove the ground ; and 
the recently formed new race” of chous-raves, already including 
nine sub-varieties, in which the enlarged jmrt lies beneath the 
gronnd like a turnip. 

Although we see such great differences in the shape, sire, colour, 
arrangemi-nt, and manner of growth of the leaves and stem, and of 
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tlie fliiwer-Btcins in the hrorcoli and cauliflower, it is rcmarkuLle 
that the flowrs tUemselces, the seed-pods, and seeds, present es- 
tremid.c slight differences or none at all-“ I compared the flowers 
of all the principal kinds : those of the Couve Trnnchucla are white 
and rather smaller than in common cahha-rcs; thwe of the Ports- 
nioutii broccoli have narrower sepals, ami smaller, loss elonffafid 
i«'tals • -and in no other cahltaffe could any difference he detected, 
■With r.'sis*rt to the R.H-d-iKids, in the puq-le Knlilrahi nlone, do they 
(iiR'er, beinc a little lonRcr and narrower tliaii usual. 1 made a col- 
h'ction of iho seeds of twenty-»-ight different kinds, and most of Ih.-m 
were undistinsuishnlde : when there was any difference it was i-x- 
cesaivelv slight ; tlnis. the seeils of various hroccolis and cauliflow- 
ers when s<'en iti mass, are n Utclc redder ; those of the early preen 
Ulm savoy are rather smaller; and those of the Breda kail slightly 
larger than usual, hot not larger than the secdsof the wild cabbage 
from the coast of Wah-s. IVl.at a contrast in the amount of differ- 
ence is present.'d if, on the one hand, we compare the h-avea and 
stems of the various kinds of cabbage with Jln-ir flowers, pods, and 
seeds and on the other hand tlie corresponding i>arts in the varieties 
of maize and wheat ! The explanation is obvious ; the seeds alone 
ate valixed in our cereals, and their variations have been scleeted : 
whereas the seeds, seeii-pods, and flowers have l>een utterlyneglect- 
ed in the cabbage, whilst many mseful variaiions in tbeir leaves and 
stems havQ been noticed and preserved from an extremely remote 
period, for cnbbagc-s were cultivated liy the old Celts.** 

It would be usi'less to "ive a elassifiwl deseriplion “ of the nume- 
rous races, sub-rac-s. and varieties of the cabbage ? but It mny ho 
mentioned that Dr. Lindhw Imalntely proi>owcl“ a system foun<led 
on Iho state of development of the lermiiial and lateral leat-huils. 
an.t of the flower-buds. Thus, I- -Ml the leaf-buds active and .>pen 
as in the wUd-cabbag.', kail. ic. II. All the h-af-buds active bn 
firming heads, as in Wrusa.d-sproots.ic. Ill- Terminal leaf-hud 
alone active, forming a h.-a<l ns in common cahl.ages, sav.ws, ic. 
IV Tennimd leaf-lmd alone active and ojum, with most of the 
flow,.rs abortive and sucmlent. as in the cauliflow.-r and broccoli. 
V, All the Icaf-I.uds nctivr- and o|X'n. with most of ih.' flowers abor- 
tive and Kiierident, ns in the spronling-broccoli. This latter vari- 
ctv is a new one, and lunrs the' same relation to common hroccoh, os 




© The Complete Work of Charles Darwin Online 



CABBAGES. 



3!)1 



Bruflsi'l-ai'rmits do to (•minnnn ciO)liaa;ps ; it siiddt'tily appoared in a 
bi'd of common broccoli, and wn« fimud faitlifally to tninsmit its 
upwly-aciinircd and n'lnarkablo charactprs. 

Till' priiipipal kinds of pabliii);p pulstcd at least as early as the six- 
teentli Peiitiiry,'" so that numermis modiflnitioiis of stniptuvi! liavo 
been inherited for a hmir taTiod. This find is the move remavkiihlo 
as great care must lie taken to jireveut the crossing of the dilferent 
kinds. To give one proof of tliis ; I raw'd 33:1 sepdliliRs fnitn cab 
Imgesof ditibrent kinds, which liad piirpiwely been planted near each 
other, and of the s.>edllngs no less tlmn 1,‘d were idaiiily dcteriora- 
tnd and mongrellzed ; nor were the n'lnaliiing 78 all perfectly true. 
It may he doubted whether ninny pemanent varieties have lieen 
I'onued by iuteutional or appidental presses ; for siirh crossed plants 
are fmmd to be very inrnnstaut. One kind, lioweTer. ealleil " (’ol- 
tager’s Kale,” has lately been produeed liy crossing coiuiuon kale 
and Brnssel-sprnnts, rcproswisl with purjile broccoli, mid is said to 
be tnic, iiut plants raised by me were not nearly so constant in 
-clinTacter as any common cabbage. 

Although most of the kinds keep true if carefully preserved from 
pros.siug.'yet the seed-beds nuLSt be yearly examined, and a few 
seedlings are generally found false ; but even in this easp, the 
force of inheritance Is shown, for, as Metzger has remarked® 
when speaking of Brussel-sprouts, the variations gimemlly keep 
to their ” untor art,” or main race. But in order that any kind 
may he truly propagated there must be no great change in the 
conditions of life ; thus calibugos will not form heads in hot coun- 
tries, and the same thing has been observed with an English 
variety gnnvu dnring nu extremely warm and damp antuiun near 
Paris.’" Extremely ]ioor st«il also affects the characters of certain 

' Most autliors heliove that all th.- races are descende.l from tlia 
wild cahhage found on the western Bhores of Europe; but Alidi. 
De Candolle ” forcibly argues on hiflorical and olher grounds that, 
it is more probable tbivl two nr three clesply alUed forms, generally 
ranked as distinct species, atiil living in the Mediterranean region, 
am the \>arunts, now nli commingled together, of the various culti- 
vated kinds. In the same manner as we liave often seen with do- 
mesticated animals, llio suiiposed niiilliplo oi'igin of the cab'iuge 
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tlirows DO Uglit OQ the characteristic differences between the cul- 
tivated forms. If OUT cabbages ate the descendants of three or 
four distinct siiecies, every trace of any Sterility which may otigi- 
liallv have existed between them is now lost, for none of the varieties 
can be kept distinct without scrupulous care to prevent intercross- 

The otlicr cullivated forms of the genus Brassica are descended, 
according to the view adopted by Godron and Metzger,” from two 
siiecU'S, B. unpm and Ta{Hi ; but according to trthiT Itotanists from 
ihreo B[iecics; whilst others again strongly susiK-ct that all tliese 
forms, hoili wild au.l cultivated, ought to be ranked as a single 
spe<'iPB, Bnimea mpus has given riw to two larg.' groups, name 
]y, Swedisii turnli«tl>y some l>elicved to be of hyl>rid origin)’* and 
Colzas, till- seeds of which yield oil. Brattira tiijm (of Koch) has 
also given rise to two races, namely, common turnips and the oil 
giving rai.K?. TUi- evidence is imusually clear that ilii'so latter 
plants, thougli so different in external apiK-arance, iM-lcnig to the 
same spccii's ; fi>r the turnip has beim observed by Koch and (io; 
dron to lose its thick roots in uncultivated soil, and when rape and 
turni)» are so« n together they cn:ss to such a degree that scarcely 
a single plant comes true.” Meizgi-r by culture converted tho bien- 
nial or winter nijn- into the annual or stimmer raiH‘, — varieties wliich 
have beim tUouglit l>y some authors Ui be Bivcifically distinct.’* 

In the pnalnclion of large, ttesliy. turnip-like sli'ms, we Inivo a 
ra.se of analogous variation in three forms which aw generally 
considered as distinct species. But scarcely any niodification seems 
so easHv uciiuired ns a succulent enlargcmient of the stem or root — 
that is a store of nutrimeut laid up for the plant's own future use. 
\Vi- si'c this in our radishes, beet, and in the less generally known 
'• luruip-n-itisr celery, and in the finiM'chio or Italian variety of the 
cmniiein fennel. Mr. Buckman has lately pnived by his interesting 
ex)>iu-iiuents how quickly the roots id the wild imrsnip can be eu- 
larged, as Viimorin formerly proved iu the case of the carrot.” 
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This latter plant, in its cnlUvntcd state, differs in seareidf any 
citamcter from tlio wild Eu;;UsU species, except in gonoral luxu- 
riance ami in llio size and ciuiility of its roots ; but in the root ton 
varieties, differing in colour, shape, and (lunlity, arc cultivated ” in 
Kuglaiid, and cmiie true by seed. Hence, with the cared, us in so 
many otlier cases, fur instance with tlio numiToua varieties and 
sub-varieties tif the riulisli, that part of the plant which is valued 
by man, falsely appears ahinu to have varied. The truth is that 
variations in tliis part alone have been seleeted; and the seedlings 
inheriting a tendc.'uey to vary in the same way, analogous modifictv- 
tiiins liavelioen again and again selected, until at last a great amount 
of change has bei-ii effoetod. 

P(fi {Pimim ia(iPum).—M»al botanists look at the garden-pea as 
specifically distinct from the field-viea [P. nri'cnii). The latter ex- 
ists in a wild state in Southern Europe : hut the uhoriginal parent 
of the ganlen-iiea has been found by one ccdlcctor alone, as he states, 
in the Crimea.” Andrew Knight crossed, os 1 am informed by tho 
Rev. A. Fitch, the field-pea with a well-known garden variety, the 
Prussian pea, and the cross seems to have been perfectly fertile. 
Dr- Alefeld lias recently studieil” tho genus with care, and, after 
having cultivated about fifty varieties, concludes that they all cer- 
tainly hclong to the same species. It is an interesting fact already 
alluded to, that, according to O. Huer,” the pens found in tho lake^ 
habitations of Switzerland of the Stone and Bronze ages, belong to 
an extinct variety, with exceedingly small seeds, allied to P. ar- 
tense. or field-pea. The varieties of the corainnn garden-pea uro 
numerous, and difliT considerably front each other. For compari- 
son I planted at tho same time forty-one English and French varie- 
ties, and in tliis one case I will describe minutely their difllTOnces. 
Tlio varieties differ greatly in height,— notnely from between 0 and 
la inches to 8 feet,'’’ — in manner of growth, and in period of matu- 
rity. Some varieticB.ditter in general a.speet even whiio only two 
or thrcQ inelicB in lie.ight. The stems of tho Prxfaiun |iea aro 
inucii branched. Tho tall kinds have larger leaves titan the dwarf 
kinds, Imt not in strict pniporticm to their heiglit -.—lltirt' Dtntrf 
Munmijulh has very large loaves, and the Puia nnin halif. and tho 
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niodewtelv tall Blie Pmasiun. have leaye* about two-thirds of the 
Bi/e of the tallest kind. In the Daneeroft the lenllets ate ra her 
Bmall and a little pointed ; in the Q^xca. nfD.^rft rather rounded ; 
and in the Q'Mn of England brood and larfie. In tliese three peas 
the slK^ht differences in the sliai>e of the leaves are accompanied by 
slight differences in colour. In the PoUgUmt ^in»i,archa»o>, winch 
hears nnrple Uowrs. the leaflets in the young plant are etlgi-d with 
reel • and in all the peas with purple flowers the stipules are marked 

't « o. .wo, .. «ve„, . -- 

cluster ate borne on the same iK.-duncle ; and ibis is a .bflerenco 
which with some of the U-gumioosie is considered of siiecihc value. 

Ill all the varieties the flowers closely resemble each other eseept m 
colour and siae. They are generally white. s..metunes purple, hut 
the colour is Inconstant even in the samo varudy. In II «> nn 
Enipo-or. which is a tall kind, the flowers nn> nearly double the sue 
oflbiw of the 7Vi> «<nh but linin' Iht.u-J wbieb 

la krg Wves. likewise has large flowers. The calyx in tho 
"h rJ,f.ffun-o/is large, an.l in il.Veip'., Long P<nl the sepals aro 
rather n.trrow. In no other kind is there any difli-renco in the flower. 
The iHHls ami seeds, whieli with natural siK-cies att.ml such con- 
stant characters, differ greatly in th- culiivated vanettes ol the pc>a . 
ami these are the valuable, and eonse.iticnlly the seb^ted imrta. 
Ungar pn<o. or Poix imrrhnnin. are remarkable from tin ir 
thill ihhIs, whieh. whilst young, arc cookrsl and eflt.m whole , at d 
in this group, which aeconling to Mr. Oordon includes edeven sub- 
varicties it is the ikhI which differs most: thus, Lomau Nogro- 
poddal Ptn has a straight, broad, s.nmitb, ami dark-purple wutli 
the hui not so thin as in the other kinds: the pod o another 
varietv is extremely Isiwi-d; that of the Pmugenni is nmeli poinlecl 
at the- extivmity ; 'ami in the variety “ d granda couta" the peas 
aro seen through the Imsk in so conspicuous a nmnner that tho iK.d, 
especially when dty, can hardly at first he rc-cognisod as that of a pea. 
In the ordinary vnrietii-s the ptnls also ditter much in aisio , in 
colour that of K,n.dfmr$ Ornn Marrow being briglit-green when 
drv in-tead of pale brown, and tbafof the purple-iioddi'd i>ea being 
expressed by its name :— in snus.tUnefs. that of Danreroft being re- 
markably glossy, whereas that of the -Vc pins ultra is rugged 
in heing either nenclv cylindrical, or broad and niit ; in lieing 
W.urf .t tte ,nd » or mod, Ir.mcotrf 

in the -ImfVicdn Dmrf. In tbe-itircr^HC jx-ij the whole end of the 
vod is l*wed upwanls. In the yocci of the Dwarfs and in .'Simitar 
mvis the imd is almost elliptic in shape. I here give drawings of 
the four most distinct i>ods produced hy the plants cultivated by mo. 
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!u thp poa itself we liavo every tint l)Dtween alnmst pare white, 
bvuwn, yellow, uod intense green ; in the varieties of the 




Fig. 'll.— Pw3s anS Pms, I. Queen nf nirarft. II. *inTlnm Dwnrf. III. Thiire- 
lon's Rellunce. IV. pi.i« (jeimt enne iiarrlie'u'U' O’Eourke Pea. 

1. Queen of Dwarfs I'ca, c. Knigla’s Tall While Marrow, d. I^ewla'a 
Negro Pea. 

we have these same tints, together with red passing through fine 
purple into a dark chocolate tint. These colours are either uniform 
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nr distributed in dots, stris. or moss-like marks ; tkey de^nd in 
some cases on the colour of the cotyledons seen through the sku. 
iml la ottar !»«,. an tl» oatar toal. of the pc. Itself. In the dit 
ferent varieties the i>ods contain, according to Mr. Gordon, Iro 
eleven or twelve to only four or five peas. The largest peas are 
n.-arlv twice as much in diameUT as the smallest ; and the latter 
arr- not ulwavs lK)roe by the most dwarfed kinds. Peas differ much 
in shape, being smooth and spherical, snu-ith and oblong, nearly 
oval in tlie Q’lren nf i)tC(ir/». and nearly cubical aud crumpled in 
many of the larger kinds. 

With reshecl to the value of the difT.-rences between the chief 
varietie-c it cannot be doul.ted tliat. if one of the toll Sugar-ptas. 
with punde flowers, thin skinned pods of an extraordinary sbap^ 
Inchuliu'' large, dark-purple peas, grow wild iiy the side of the 
lowlv 0«fi'n of tht lurnrft. with white fiowers. groyish-grcen, 
tound.vl leaves, sciraimr-like pods, containing oblong, smooth, pale- 
enloured pens, wliich became mature at a different sea-soa ; or by 
tl.e side of one of the gigantie sorts, like th<> Champion of Lnghnid 
with leaves of great size, pointed ikhIs, and large, green, crumpled, 
nhimst cubical i«-as.-all three kinds would be rankcl as indispu- 
tablv distinct species. ... , 

•\mlrow knight" has ohserveil lint ihe varieties of peas keep 
very true because they are not cross.-d by insi-rts. As far as the 
fiiet of ke’etiing true is’conceru.sl, I hear fnim Mr. Mash'TS of t’an- 
terbmw, well known ns the originator of several new kinds, that 
certain varieties have remained eimstant for a considerable time.— 
for instance, Kuighfa Hint D>rarf. whirli,came out about t lo >ear 
1H2I) " But the greater number of varieties have a singularly short 
evisti'ncp- thus Loudon remarks" that ‘-sorts which were highly 
am'.rovisl in Ifr’l are now, in lt“3.T. nowhere to b‘ found ; and on 
comparing the lists of 1W3 witli those of IWo. I find that uenrJy 
nil the varieties hnve changed. Mr, Masters informs me that, tho 
nature of the soil caus,-ssome varieties to lose their diameter. As 
with other plants, certain varieti.-s can be propagated truly, whUst 
others sh. iw a determined tendency to mry : thus two peas Offering 
in shape, one round aud the other wfinkled. were found by Mr, Mus- 
ters within the same pod. but the plants raised from the wrinkled 
kind always evinced a strong tendency to produce round peas. Mr 
Masters also raised frmn a plant of another variety four distinrt 

sub-varieties, which bore blue and round, white and round, blue and 
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■wrinkled, and wliite and wrinkled peas; and altkousli lie sowed 
these four varieties separatidy during several successive years, each 
kiud always reproduced all four kinds mixed togetherl 

AVith respect to the varieties not naturally int(;rcrnsfdng, I have 
ascertained that the j)ca, wliicli in tiiia respect difU-rs from some 
othcT I.eguminosip, is perfectly fertile without the aid of insects. 
ViA I have seen liunible-hees wliilst sueiung the nectar depress the 
keel-]ieta]s, and become so tliiekly dusti'il with polliui, that some 
could hardly fail to bo left on the stigma of the next flower which 
was visited. I liave made inqulrii's from «‘Veral great raisers ot 
seed-peas, and I find that hut few sow tiiem 8i'|iarately ; flie majority 
take no precaution; ami it is certain, as I have mysell found, tiiiit 
true seed may he saved during at least s.'veral generations fr.uu 
distinct varieties growing close together."* I’mler tliese clrciim- 
stani-es, Mr, Filch misisl, as ho informs me. one variety for twenty 
y<'ars, whicli always caino true', From tlm analogy ol kidney- 
lu-aiis I should have expe(;ted“* that occasionally. perhai« at 
long intervals of time, when snmo slight degree of sterility had 
siiiiervened from long-continued Fwll'-fcrlllisation, varieties thus 
growiirg near each otlior woulil iiave eroased; and I sliall give 
in tlie (devcntli cliapter two cafU'S of distinct varieties wiiieli siiontiv- 
neously inten'rossed, ns sliowu (in a manner hereafter to he ex- 
plained' by till' pollen of tlio one variety having lic’ted directly ■>« 
the sc, '(Is of th^ other. \Vhellu'r tUo ineessaiit bU]>ply of new 
varieti.'s is partly duo to such omasioiial and acehlental crosses, and 
tlu'iv lli'ethig existence to changes of fashion; or again, wlietlier 
the varieties which arise after a long coursi' of coutimieil self-feni- 
lisntiou aru wmakly and siK>n perish, I cannot I'vi'n conji'cture. It 
may, howi'vor, hi' notieeil that se veral of Andrew Rtiight’s rario- 
ties, which liavo I'lidiired hmgi’r than moat kinds, wiTie raised 
towards the close of the, last century by artifieiiil crosses; some of 
them. I ht'Ueve, wit.' still, in IHliO, vigorous: but now, in 18(i.1, a 
writer, speaking" of Knight's four kinds of uiarrows. says, they 
have acquired a famous history, hut tlieir glor.v lias departt'd. 

With resiiect to lioans {Fuhi cnlyarU). 1 will say Imt little. Dr. 
Alefeld has given"" short diagnostic diameters of forty varieties. 
Every one who has seen a collection must havi' been struck with 
the great dift'erence in shape, thickness, proisirtional length and 



See Dr. Amlerann to tbe same effect 
la the 'Bath Sue. ABricaltarsl Papers,' 

“■ I Lava iinblislieU full details of ex- 
periinetits on tljls sut\)ect to tbe ‘Gar- 



dener's Chronicle,' 1S."»7, Oct. 23tli. 

Jt 'Gardhaar's Chronicle,' 5555, p. 
R87. 

SB t BoniUandia,' x., 1362, s. 513. 
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brcotlth, colour, anil size wliicb licans presoDt- What a contrast 
bt'tireen a Windsor and Horse-liean ! As in the case of the pt^, 
our pxistinir varieliefl rren? precoled during the Bronze age in 
Switzerland’ 1>7 a peculiar and now extinct variety producing very 
small lii-ans." 

Putnln (Soliiniim tiiherosiinil—TUote is little doubt about the 
pareutaoe of this plant; for the ruUivatad varieties differ extremely 
little in general a[.|a-aranee fnim the wild sia-oies, which ean bo 
rceoirnisi-d in its native land at the first glance.** The varieties 
fultit-ated in Britain are numerous ; thus I^awson*’ gives a descrip- 
tion of 1*5 hinds. 1 planted eighteen kinds in adjoining rows: 
tiieir stems and h-av.-s differeil hut little, and in si-veral cases there 
^vas as gn’at an nninunt of difference between the individuals of the 
sumo variety as Iwtween the different varieties. The flowers vary 
in size, and in colour lietwis-n white and purple, but in no other 
respect, except that in one kind the sepals were somewhat elongated. 
One strange variety has been descril*^ whicli always iircsluces two 
soits of flowers, the first double nnd sterile, the «TOnd single and 
fertile,” The fruit or iH-rrics also differ, but only in a sliglit 
degree.” 

The tubers, on tin- other lianil, present a wonderful amount of 
diversity. This fact aciiirds with the princiiile tlrnt the valualda 
and sidcrted parts of all cultivated productions ]ires*'nt the greatest 
ara.miit of modification. They differ luueh in size and shape, lielng 
gloliidnr. oval, flattened, kidney.like. or cylindricaJ. One variety 
from Peru is desi'rilied ** as Is-ing quite straight, and at least six 
inchi's in length, though no thicker than a man’s finger. The eyes 
,„ 1„„1, .liaiT in rnrm. l».ir...n, .ml ...Inn,- Tim ni.nm-r m »lMi 
till' tnliers are arranged on the so-culled roots is different ; thus in 
the gnrkai-kartoftln they form a pyramid witli the apex down- 
wards and in another variety they bury theimwlves deep in the 
groimil. The root.s therasi-lves run either near the surface or deep 
in the gMuiul. The tuU-rs also differ in smoothness aud colour, 
being <-xtcmallv whin*, ri'd, purple, or almost black, and internally 
white, yellow, or alm.«l black. Tl.cy lUffer in flavour and cinality. 
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bcinji eHlier waxy or mealy ; in tlieir period nf maturity, and iu 
tlieir capacity for long preservation. 

As witli many otlier plants tvliidi bava been long propagated by 
bulbs, tuliers, cuttings, &c,, by wbicb means tlie same individual is 
exposed during a Icmgtli of time to diversified conditions, seedling 
potatoes generally display Innumerable sbgbt diftVrcnces. Several 
varieties, oven wlien propagated by tubers, are far from constant, 
as vlil bo seen in tbo ebapter on Bud-variation. Dr. Anderson 
procured seed from on Irisli pui'ple potato, whiidi grew far from any 
other bind, so tliat it could uot ut least in this generation have been 
crossud, yet tliu many seedlings varied in abuost every jKiseibbi 
respoct, si> tiiat “scarcely two jilaiils were exactly alike.’’ Some of 
the plants wliicli closidy resembled each otiver aiiove ground, pro- 
duced extremely dissimilar tubers ; and some tubers wbicb exter- 
nally could hardly bo distinguished, diffi'i'cil widely iu riuality wbem 
eooked. Kven in this cast! of extreme variability, tbo pareut-stnek 
bad some inflttenct: on tbo progeny, for tbo greater number of tbo 
seedlings resembled in somts degreo tbo parent Irish potato. Kid- 
ney potatoes must btt raukt‘d amongst tl\e roost liigbly eultivated 
anrl artificial races ; yet tbtnr pcculiaritios can tiftcii bo strictly pro- 
imgalisl by seed. A great autliority, Jlr. Itivors,** states tliut “ seed- 
lings from tbo asb-leaved Itiibit'.v always bear a st.rong rescmblain-e 
to llit-ir parent. Seedlings from tbo lluke-kidat'y are still inoro 
remarkable for tlieir adlierenco to their parent-stoek, for, on closely 
observing a great number during two suasons, 1 have not been ablo 
to observe the least difTerenee eitlier in earlincBR, produtdiveuc-s, or 
in the aizo or abapo of tbeir tubers.” 



»s ‘Botli Society Aifrli 
Tol. V. p. 127. Am) 'R 
Agriculture,’ vol, v. [i, B«- 



“ 'Oaraener'e Chronicle,' 
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CHAPTER X. 

PLANTS -FRUITS -ORNAMENTAL TREES - 

FLUWERS. 

FRUITS — OllAPES- VAKY IX ODD AXD THirl-lSC PARTICTLABS. 

ML-l-BERRY. TUB ORiSGE OROtP — MSOUDAR BESUl-TS 

FROM CR08SIXO. PEACn AXD SECT.UtlXE — BUD-VMllATION 

AXALOGOCS TARIATIOS — RELATtOS TO THE AUIOSD^ 

APIHCoT. PLOIS — VARU.TI1IS IS TnEIB STOSES. CBER- 

JU£S SIXOCI.AR TAIUETIES UF. ATFLE. rEAR. 

STRATHIERET — ISTERBLESDISG OF THE OBIGIS-U. FORMS. 
GOOSEBERRY — STEADY ISCRE-ASE IS SIZE OF THE FRUIT 

TARIETIES OF. TY.VISET. NTT. CUCURBITACEOUS 

PLASTS - ATOSDEttFCI. VABIATIOS OF. 

ORNAMENTAL TREES — thf.ir v.ariatios is degree and 

RISD ASn-TREE — SCOTCH-FIR — HATYTHORS. 

FLOWERS — MULTiri.E ORiors of m.\sy ktsds — variattos is 
cosaTircTioSAL rErn.i.vRtTrE8 — kisd of vari.atios. 

roses— 8EVF,tUL BPFATES CUX-TIV.VTED. PASSY. DAH- 

tl.V. IlYACISTU— HISTORY ASD V.VRIATIOS OK. 

The Vine ( Tith n'ni/<T<i).— T he bc.«t Authorities consider »11 onr 
(rrajM'S ns tlic dcseendanls of one Sficcie* which now j»n>we h ild in 
western Asia, which ffrew durinsr the Bronze nao wild in Italy, and 
whiclv has recently l.een found fossil in a tufseeous deimsit in the south 
of France.’ Some authors, however, entertain much d.mht about the 
sinalo parentage of our cultivated varieties, owing to the number 
of aeml-wild forms found in Southern Eurojw. esisn'ially as de- 
scribed by Clemente.’ in a forest in S|>ajn ; but as the grape sows 
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itsplf fvoc'ly in Sniitliern Europe, and os several of tke chief kinds 
transmit their characters hy seed,* whilst otliers are cslrcmely 
variable, the existence of many different escaped fonns could hardly 
fail to occur in countries where this plant has been cultivated from 
tho remotest antiipiity. That the vino varies much when propajia- 
ti'il by seed, wo may’infer from the larjrely increased numhi-r of 
varietii'S since the earlier historical recortls. New hot-Uou^* varle. 
ties arc produced almost every year : for instane>',‘ a Koldeu col.uired 
variety has hi-en recently raised in EiigUmd from a black ffrapo 
^vithout the aiil of a cross. Van Mims' reared a multitude of va- 
riotioB from tho seed of one vine, whiidi was rompletidy separated 
from all others, so that lliero could not, at least in this [{cneviilion, 
havo been anv erossintr, and thi> sei'dlinRS presented " hs aimliiKues 
do toutes les sortos," and differed in almost every possible character, 
both in the fruit niul foliaj;o. 

Tho cultivated vavieiies are extremely miniennis; Count (Mart 
says that lie will not deny that then' may exist throujfliout tho 
world Tim nr HOO, periiaps even lllOO varieties, hut not a third of thesu 
have anv value. In tho Catnlosuo of fruit eultivated in the llorlicul- 
tuml Hardens of Eonthm. published in 18+i, Hi* varieties aro euu- 
merated. When-ver tlio crape is crown many varieties neeur ; Pal- 
las deserihes IH in Ihe Crimea, and Hurnes monthms lit in CahcKil. 

Tlif elassifieBtion of tlie vavietii'S lias imu h |«-riilexiHl tvriters, and 
Cimnl Udart is reduced to a Keotfrai'hioal syslc'm ; hut I will not 
enter ou tliis subject, nor on the many and sreat ditH-renees hetweea 
tlie varieties. I will merely specify a few curious and trillinif peru- 
Ihirilics, all taken from Udart's liiuihly esteemed work,’ for the sako 
of showing the diversifii-d variability of this plant. Simon has classed 
grapes into two main divisions, those witli downy loaves and tlioso 
with siuooth leaves, hut he admits that iu one variety, namely tho 
Ilehazo, tlio leaves are either simsith or downy ; mid OUavt (p. lOl 
slates that some varieties have the non es alone, and other varielies 
their yimuK leaves, downv, whilst tho old ones are smooth. The 
Pedro-Ximenes grape (Odart. p. tlOTl presents a peculiarity by which 
it can he at once recoguised amongst a liost of other varieties, nuuie- 
ly. that when the fruit is ui-arly ripe the nerves of the Icavra or even 
the whole: surface hecomi-s yellow. Tlie llarhora ilAsli is well 
marked by several characters (p. 426). amongst others, “ by some of ^ 



* Sfc an account of M- Vlbert’a ox- 
pprlmonts, by Alex, JorJan, in ‘Mtm.' 
Se J’Aoart, lie Lyon.’ tom. it., 195i, p. 
1U5 

' ' Garilnot'a Cbronlclo,’ IB64, p.4SS. 



® ‘ Ariires Fiuitiers,’ 19-30, tom. It. p. 
’ O.larl, ‘Ampfilograpliic Unlveveelle,’ 
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tlio lotvcB, [lud it in iilwayx tlic lowest on the branches, suddenly be- 
coming of a iliivk red eolnur." Severnl authors in classifying graiies 
Imve founded tlii'ir main divisions on the berries bilng cilher muml 
or oblong ; and Ddart lulniits the value oC this elmnu’tiT ; yet thr-ru 
is on<i rarietv, tlu' Maecnbeo (p. 711, •wliieli often pnidunsi SBuall 
round, and large obbmg, bc-rries in the same bunch. Certain grapes 
called Uebbiolo (p. -13!)) present a constant clmmcter, sntlieient for 
their rceognitiou, namely, "tlie slight ndherenco of that part of tho 
pulp which svivronnds the soetls to the rest of tho laTry, when cut 
tiiroiigh tninsversely." A Ulieuish vari.'ty is mentioni'd (p. I32S) 
which liUcs a drv soil ; the fruit ripens will, but at tbc moment of 
maturity, if much rain falls, tbo berries atv apt to rot ; on the other 
hanil, the fruit of a Stviss variety (fi. 24:i) is valued for wiU sustain- 
ing prolonged ImmiiUtt’. This latter variety sprouts late in tho 
spring, vet maturi'S Us fruit r-arly ; other varic-ties (p. 1102) have tho 
fault Td 'being too much eiclteil by the April sun, and in cnnseiiuoneo 
suft'e-r from frost. A Styrian variety (p. 2.)4) has brittle fi«>t stalks, 
BO that the clusters of fruit are often blown ofl'; this variety is said 
to he imrlicularly attraetive to wasps and bees. Other varieties have 
tough stalks, wiiieh resist the wind. Many othi-r variable charac- 
ters cotdd be given, but the foregoing factsaro sufficient to show 
in how many small structural and constitutional details tho vine 
varies. Dining the \-ine disease in France certain whole groups of 
varieties’ have suff.-r.-d far more frt.ni mildew than others. Thus 
'• the grmi)> of the Chass.-las, so rich in varieties, di.l not aff.irda sin- 
g1i‘ fortunate exception certain other groiq.s sufli-rcsl much less ; 
the true .ibl Burguiuly. for iiislance, was cojnparutively free from 
disease, and the t'lirminat lik.'wis.' v.-sist.-d the altack. Tin- Anieri- 
.-an vini-s, which belong to a distinct species, entir.-ly escaped tho 
diwfls.- in h'lunci- ; ami wi- thus seo that those European vnri.-ties 
which lif-st resist the disens.- must hav.- ae.inir.-il in a slight degree 
tin- same eonslitntioiml pecnliaritii-s as tin- American s|i.-cies. 

UViiVr orto)-— I mention this plant Iwanse it has 

viirii'd in certain clumu-b-VB, imm.dy, in th<- l.-xtun- and .juality of 
the leaves, fitting them to rrve ns fond f..r tin- domesticated silk, 
w.ii'iu, in a manner not observed with .itlu-r plants: but this has 
arisen simply from sueli variathms in tin- mulberry having b.-en at- 
leud.'d to, Hcleeti'd, and vi'nih-re.l move or l.-ss eoiistant. M. ib- Qua- 
trcfiigcs” bri.'tly describes six kinds ('ultivab,-.! in one valley in 
France; of th.-se the nmouroim pnxliices escelli-nt leaves, but is 



• -'En-.clcB sur lee tlslsilicg actuelles 
da Ver il Sole,’ l5j‘i. p. 8'it. 
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rapidly Ijrnnff almiidonc-il because it produccB nmcli fruit mingled 
with the leaves; the antofliw yields deeply cut leavi'S nC the finest 
quality, but net m great <pmntity ; the elurn is ntueh sought for lu'- 
cause the leaves eim be I'iisily collecteil ; lastly, the rosn bears strung 
hardy leaves, prudivced iii liirgt? (luantity, but with the one incuu- 
veulenco, that they avi- best adapted I'ur the worms after thi'ir Iburtli 
moult. MM, .laeqUemet-Huimelonf, of Lynn, ImweviU', remark ill 
their eatalogue (,l«tid) that two sub varieties have been eonl’nuiided 
under the mime of tlie iwu, one having leave's too thieli I'ur the ea- 
terpillars, the other being valuablo because the leaves eiiii eiirjlly be 
gathered from tin) branches ivithuiit the bark being turn. 

In ImUa the mulberry has also given rise to ninny varieties. The 
Indian funu is thought hy ma.iiy liotanists to be a distiin't siiecies; 
but as Ruyle ivninrks,‘“ ' so many varieties lm\-e bc'i'u )irodiiee<l by 
cultivation that it is diflicult to ascertain whether they all belong to 
one species they are, as he adds, nearly as numerous na those of 
the silkworm. 

The Orange Group . — We here meet with gn'at confusion in the 
specific distiuelion and parentage of the several kitids. (iallesio, “ 
who almost devoted his life-time to the sulijeet, considers that there 
are four species, namely, sweet and bitter onmges, lemons, and ci- 
trons, each of which lias given rise to whole groups of varieties, 
inonstei-s, and supposed hybrids. One higli authority'’ believes that 
these four reputed species are all vaijeties of the wild Ctinis meiliea, 
but that the shaddock (Citriii decumana). which is not kuoum in a 
wiltl state, is a distinct species ; though its distinctness is doubted by 
another writer "of groat autlinrity uu such Tiiaftei-s,” namely, Ur. 
Buchanan Hamilton. Alpli. De ( 'audolle,'’ on the other Iminl— and 
there ciiiiuol lie a more capable judge— iidviuices wimt he considers 
sullieient evideneu of the orange (he doubts wlnaher the bitter and 
sweet kinds are specifically distinct), the lemon, and citron, having 
lieen found wild, and cousi'quenrly tlmt they are distinct, lie men- 
lions two otbec forms c.iiltivuted iu .rapiui iiud -lava, which he ranks 
as undouhteil species; he speaks rather more dnubtfuny about the 
shaddm-k, rvlileh varies much, atid has not biKm found wild; nud 
finally he considers some forms, such as Adam's apple ami the ber- 
ganiotte. as probably hybrids. 



■ 1“ ' ProdiKllrc rtestmrcej of Intila,’ p. 
190. 

>1 'TrsUe iJii Clh-us.' Isll. ‘Teorii 
della Bipi-oilozlonK Vegetale,' ISIO. I 
quote cliiefly fi'om tills second work. In 
1SS9 Gallesin published in folio ‘fill 
Argumi del Qlard, Hot. di Firenze,' In 



wlileb tie (tives a curious dlagrnm of the 
suppezed rclntionsiilp of all Ibe forms- 
nj Hr. Itcntbaiu, Rerietr of Ilr. A, 
Tarjtionl-TozzettI, ‘Jouvnnl of Hoit. Soc.,* 

is ' Guogrnpb. Cot-,’ p. 9G9, 
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I bavo brieHr abstracted these opinions for the sate of diowing 
those who have never attended to such subjects, how perplexed with 
doubt they are. It would, therefore, be useless for my purpose to 
<dve a sketch of the conspicuous differences between the several 
forms. Besides the ever-recurrent difficulty of determining whether 
forms found wild are truly aboriginal or are escaped seedlings, many 
of the forms, which niust'he ranted as varieties, transnut their cha- 
racters almost perf.-ctlv by seed. Sweet and bitter oranges differ in 
no imiwrtaut respect except In the flavour of their fruit, but Uallesjo' 
is most emphatic that both hinds can be propagated bj- seed w uh 
absolute certaintv. Consequently, in accordance with his simple 
rule, he classes them asdistinct species ; a-s he does sweet and bitter 
almonds, the poach aud m-ctariue, &c. He admits, however, tlial 
the Roft-shelletl pine-tree produces not only soft-shelled but some 
hard-shelled seetUilips, so that a little greater force in the power of 
inheritance would, according to this rule, raise the soft-shelled pine- 
tree into the dignitv of an aboriginally created siurie*. The immi- 
tive assertion made 'by Maefaydon “ that the pips of sweet oran^« 
produce in .Taiuaica, Bccordiug to the nature of the soil in whicli 
they are sown, either swtvt or hitter oranges, is probably an error : 
for M Alidi DeC'andolleinfonnstne that since thepubUcalionof his 
great work he has received aecountsfroin Guiana, rite Antilles, and 
Mauritius, that in these countries sweet oranges faithfully transmit 
their character. Uallesio found that the willow-leafi.Hl and thel.ittlo 
China oranges reproduced their proper leaves and fruit : hut the 
secUings were not iiuiie equal in merit to their |«rents. The red- 
fleshed orange, on theolher liand. fails to repro.luce itself. Oallosio 
also observed that the setnls of several other singular varieties all 
n-prcKlurctl trees having a iH.Tuliar pliysiognomy, but partly resem- 
bling their pamnt-forms. I can adduce another ease : the myrtle- 
leaved orange is ranked by all authors as a variety, but is very dis- 
tinct in general aspect : in my fath.T's greenhouse, during many 
years, it rarclvyieldi'd any seed, hut at last produceilcme; and a 
tree thus rais.^’was identi^ with the i*rent-form. 

Another and more serious .lifflculty in determining the rank of the 
several firms is that, according to Uallcao.** they largely intercross 
without nrtiRcial aid : thus he positively states that seeds talion from 
lemon-tn-es (C. femon««.l growing mingled with the citron tC mr- 
diM). which is generally considered as a distinct species, produc'd 
a gi^uated series of varieties between these two forms. Again, an 
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Adnm’s apple was produced from flic seed of a sweet oratifjo, wliieli 
piBW close to lemons and citrons. But sucli facts Lardly aid us in de- 
termining whether to rank these forms as species or varieties : for it 
is now known that umlonbtitilspecii-sof Verhascnni, C'islus, Primula, 
Salis, &o., frequently cross in a state of nature, If indeed it were 
|irovi:d that plants of the oranire tribe raised from tln*se crosses 
were even [>artially sterile, it would be a strong argument in favour 
of their rank as species, (iallesio assi-rts that this is the case : but 
he docs not distinguish between sterility ftom hybridism and I'roiu 
the etfects of culture ; and he almost di-stroys tlie force of this state- 
ment by anotber," namely, that when he impregnated the llowers 
of the eomraon oraugo with the pollen taken from uudoubtc<l rnrit- 
ii'S of the orange, nionstnjiis fruits were jiroducetl, which included 
"little pulp, and had nos<‘e<is, or irapiTfi'ctseotls." 

In this tribe ofc plants we meet with instances of two highly re- 
markable facta in vegetable' physiology : Gallesio '* itiipregnaleii an 
orange with pollen from a lemon, and the fruit Imroe on the motlief 
tree hail u raised stripe of peel like that of a lemon 1>ot]> in colour 
and taste, but the pulp was like that of an orange and included only 
impi'rfect seeds. Tlie i>oaaibility of jiollen from one variety or 
Bja.'ciea directly affecting the fruit jiroilucetl by anotlier variety or 
siieciea, is a sulyect wliieh 1 shnll fully discus.s in tlu' following 
cbaj'ter. 

Tile second remarkable fact is that two 8upiviw.*d hybriii.s ” (for 
tlieir hybrid nature was not ascertaininU U-tween an uningx and 
eitlier a lemon or citron producitl, on the same tree, leaves, flowers, 
and fndt of Iwtfi pun' pareot-fonns, as well a-s of a mixed or crossecl 
nature. A bud taken fn>m any one of the bronelicB anil grafted 
on another tree produces cither one of tlie pure kinds or iveapricious 
treereprcMluring the three kinds, Whetlier the sweet lemon, wliieh 
iueludes witliin the same fruit segments of iliffeivntiv llavnurod 
pulp,” is an analogous case, I ku'iw not. But to tliia subject I shall 
have to recur. 

I will conclude hypving from Risso” a" short account of a very 
singular voyiety of the common orange. It is the " Htriisiinranlitnn 
friietn mriabili.” which rm the young slusits produces rounded-oval 
loaves spotted with yellow, bom*' on jK-lioles with heart-shaped 
wings ; when these leaves fall off, they are succeedeii by longer and 
narrower leaves, with undulated margins, of a pale-green colour 



11 Gullnlo, 'Teorla della Riprodu- *• 'Gardeaer's Chrooicle,' V-Al, p. 
rione,’ p. 09. «I9- 

Oalleslo, Idem. p. 67. »* ‘ AonalcJ du HawuiB,' tom, ix. p. 

!• Oolleslo.ideiD, pp.75,76. ISO. 
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ornljyoidort*d ^^iib vollow, liornc on fi>ot-ptalks without wings. Tho 
fruit whilst j-onng is pcnr-shnpod, j-cllow, Innfritudmally atriatod, 
aud pwi'iit :hul osit riiK,-i». it becomes spherical, of a reddish-yellow, 
and bitter. 




Pcarh iitrd Keclnrine (Ami/gdiilut The liest authorities 

are nearly unanimous that the i>ench has never been found wild. 
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It was introduced from Persia into Europe a little before the Cliris- 
tian era, niid at this periml few varielies existed, Alpli. De Can- 
diille,” from the fact nf tin* iieacU not bavin}: Bpread from Persia at 
an earlier period, am! frt)ni its not linvinfr jniro Sanscrit or Hebrew 
names, believes that it is nc)t an aborigirml of ^VestlTn Asia, bat 
came from the term ike/’i/uiCuof China. Thi- sapjKWitioii, linwr-ver, 
tiiat the peach is a mndifted ahnoncl wUicIi nrqniteii its pis'Sciit dm- 
rncterat a comparatively lnti> pi'riod. would, I presume, aecmint for 
these facts ; on the snmi' principle tliat the nectarine, tlie offspring 
of the pc’ach, has few native nanii's, ami became huutvii in Enrope 
at a still later pi'riod- 

Aiidrew Knight.” from finding timt a seedling-tree, raiainl from a 
sweid ulmnnd fertilised Iiy tli'> )>olIi'n of a pi-adi, yieliled I'ruit quite 
like that of a peach, siispr'Ctiil that the peaeli-iree is n modifii'd nl- 
moml ; and iii this he has been followetl by various niitliora,” A 
lirsl-ratu |>eadi, almost glolmlar in s!ia[>e, fnnm-d of soft nnd awi'et 
pu])>, surroumiirig a liahl, nnicli furrowed, and slightly •llatteni'd 
atone, certainly differs greatly from an almond, with its soft, sliglit 
ly furrowed, imicli llattc-n<'il, and elongatml stone, protectcul by a 
tougli. greenish layer of bitter flesh, Mr. lleiitliara* has particular- 
ly i'Qlled attention to the stuni.' of the almond being so much more 
flattened than that of the peach. Hut in the several varieties of the 
almond, the stone differs greatly in tho degree to which it is com- 
j)ri-ssed, in size, slmpo, strength, and in die di-ptli of tlie furrows, as 
may l)o seen in tlu> accomimnying drawings (Nos. 4 to 8) of such 
kinds as I have been able to collect. With i)eacli-stoncs also tXos. 

1 to 3) till- degree of compression ami elongation is seen to vary; so 
that the stone of the Cliinese Honey-peach (fig. 3) is much iiioru 
elongated and compreasi'd than Hint of the (No. 8) Smyrna almood. • 
Mr, Rivers of Sawbridgcwortli, to wlinin I am indebted for sumo of 
the specimens aliove figured, and wlm has had such great horticul- 
tund experience, has called my attention to SLu-eral varic-ties wliich 
connect the almond and tlio peach. In France there is n variety 
called the Pcacli-alinond, tvhicli Mr. Bivers formerly cultivated, and 
which is correctly described in a French catalogue as being oval and 



‘ Giof-raph. Bet.’ p. RS2, 

S3 * Traosactlent of Hort. Soc.,’ ml. 

,p. 870.. A coloured drairiD^ it ^vea of 
tills hybrid. ' 

‘OardcDor's Chronicle,’ 1856, p. 
5S*3. A writer, it Eoay be presumed Dr. 
Lindiey, remarks on the perfect series 



mend and the poach, Anetkerhish au- 
tljorlty, 5[r. Birers, who has had such 
wideespcricaco, slroujrly suspects [‘ttar- 
deucr's Chrouiclc,’ IStW, p. 27) that 
peaches, it leCc to a slate of nature, would 
In the course of lime retrograde into thick- 
flesljed almouds. 

3t * Journal of Hert. Soc.,’ vol. lx. p. 

1 ^. 
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swollen, -n-ith tlio aspect ot a pearli, inclndui& a Lard stone sur- 
rounded by a llesliy cuverinfr, wUeli is sometiinea eatable. A rt 
markable statement by M. Luizet bas recently appeared m the Ke- 
vue Hnrticule,’ ” namely, that a Peacb-altnond. grafted on a peach, 
bore during 'lS03 and’ 18li4 almonds alone, but in 1805 six 

,, caches and no almonds. U. C'arrit-re, in commenting on tins fact, 
rites the oasu of a dmible-flowered almond which, after prdllucing 
(luring several years almonds, suddenly bore for two years in suc- 
cession spherical fleshy peach-like fruits, but in ISGo reverted to i s 
former state and produced large almonds. 

Aoain as I benr fromMr. Eivers, the donhlc-flowrnng Chinese 
neacdu-s 'resemble almonds hi their manner of growth and in their 
flowers ; the fruit is much elongated and flattened, with the flesh 
both hitter and sweet, but n.,t uneatable, and h ^ 
better ouality in Cliina. From tliis stage one small step lends us to 
such inferior peacl.es as are oecasionally raised from seed, t or m- 
stance, Mr. Hirers sowed a number of iH-acb sto.ios imported from 
tile Ihiitcd States, wbero they are collected for raising stocks, and 
some Ilf tlie trees raised by bim produced penclies wbieliwerc very 
like aliiiouds in appearance, being small nnd hard, with tlie pulp 
not softening till very late in the autumn. Van Mons ’• also states 
that he once raised from a peach-stone a peach l.aving the aspect ot 
a wild tree, w itii fruit like tliat of tlie almond. From interior iieii('lu-s, 
such as tiiesu just described, we may pass by small transition^ 
through clingstones of poor <iuality, to our best and more uitllmg 
kinds. From this gradation, from the cases of suditen lariati 
nliovo recorded, and fromtl.o fact tl.at the peach has not beenfouml 
wild, it seems to me by far the most prohahle view, that the peael. is 
the desceiidaill of the almimd, improved and modihod m u manel- 
lous manner- . , . , - , . , 

One fact, liowiwor, is opposed to this conclusion. A hybrid, raised 
by Kniglit from the sweet almond by tiie ]H.llen of the peach, pro- 
, bleed flowers witli little or no pollen, yet bore fruit, having been 
aoimrentlv fertilised by a neighbouring nectanno- Another Inbnd 
from a sweet almond bv tl.o poll, ii of a nectarine produced during 
tlio first three years imperfect hlossoms, Imt afterwards perfeet 
flowers witli an ahundance of pollen. If this slight degreo of sti-- 
rility cnmint he accounted for by thu youth of the trees (.and this 
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«ften causes lessened fertilityl, or liy tlie monstrous slate of tiio 
flowers, or liv the couditiuns to which tiie trees won’ exposed, these 
two cases would aflTord a strong argument against tU(‘ peach being 
the d<'Boi‘udant of the almond. 

Whether or not the pi'ach has proceeded from the almond, it has 
oertoiiily given rise to n.-etiirim-s, or sniiwtli iteaoiies, as they nri' 
palled Iw tho Fn-ncU. Most of the varii-lies both of the peach ami 
nectarine repitxiuce themselvea truly liys<H‘d. Ualiesio* says hc‘ has 
veri tied this with rc-sitocl to eight races of the peach. Mr. Hivers* has 
given some striking instances from Lis own experience-, and it is no- 
torious that gtHKl peaclies arc constantly raised in North America 
from seed. Many of tlie Aim-rican 8ub-varieti<-s come true or near- 
ly true to tbeir kind, such as Uto white-blos»)in. several of tl;e yel- 
low-fruited freestone i>cacbes, the blood clingstone-, the heath, and 
the lemon-clingstone. On the other hand, a clingstone pc-acli has 
been known to give rise to a freestone.” In England it has been 
noticed that seedlings inherit from their imn-nts flowers of the same 
size and colour. Some characters, however, contrary to what might 
have been expected, often are not inherited ; such as the pri-sence 
and form of the glands on the leaves.” With respect to nectarines, 
both cling and freestones arc known in North America to reproduce 
themsi-lves by seed.” In England the new white nectarine was a 
seedling of the old white, and Mr. Bivt-rs” has recorded scv(-ral 
similar'^cases. From this strong tendency to inheritance, which 
both peach and nectarine trees exhibit,— from certain slight ctmsU- 
tutional differences ” in their nature,— and from the great diff-rence 
in their fruit both in appearance anil flavour, it is not surprising, 
notwithstanding that the tix-es diflir in no other respects and cun- 
not even be distinguished, as I am informed by Mr. Kivers, whilst 
voung, that they have been ranked l.y some authors as siKH-ifieally 
distin.d, Gallesio doi-a not doul>t that they an- distinct : even Alph. 
Du Candolle does not iipp^-ar la-rfi-rtly assun-d of their siwcific iden- 
tity ; and an eminent botanist has i|uiti- recently * iiiBiiitainetl that 
the nectarinu “ proliahly consiitut<-s a distinct «p<-i'ies. 
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Hencp it mayDe worth wliile to ffivo all the eyidenceontheoriain 
of the nertnriae. The facts in theniflelvca are rurtons, and will 
hereafter have to he referred to wlnni the irai>ortant Buhject of hud- 
variation is di« usse.l- It iH a-»sem.(l " that the Boston neetarine was 
liici'd IVmn a oenoh-atone, and this nectarine reproduced itself hy 
s,.r,l Mr Uivcra states"' that fr.mi ston.is of three ihstiuet vavit^ 
lies of the peaeh he raised ihive varieties of nectarine ; and in one 
of these cases no nectarine ifcw near the- parent peach-tree. In an- 
other instance Mr- Uivers raise, 1 a nectarine from a peach, and in the 

succeeding generation aiiotheraectarinolroin tins nectarine. t)ll 

sucl, Instiuices havehceu communicated to 

given. Of the converse ease, namely, of n.-ctartne-sfin es y tel mg 
iwach-treos (lioth free an,l clingstones), we linvo aix undon , ^ 

i„n™ l,y Mr. Bl'™ : •■J “ 

parent uertarin.'s had been accdhngs from other ueitaimis. 

'^With rcsipcct to the. more curious case of , 

suddenly producing nectarines hy Imd-vanation (or spo 
called hv gardeners), the eviclencu is superahuudant thtro is aUo 
m od e^diLe of the same tree producing hoth poaches and necta- 

s:;" » w, «d 1..1, ,-bj .H. t..™ I « «• a. 

one-half a perfect peach, and the other half a perR‘Ct 

Peter Collinson in 1*41 recorded the first case of a pLach-frec ] 
,iorin- a nectarine « and in 1700 he ada,'d two other instances. In 
the sTme worh, the editor. Sir J. E. Smith, doscrihes 
markahle case of a tree in Norf.ilk. which usually hore both perfect 

failed to TU'oduce hotli kinds of fruit, ' lie gives uuother case o a 

'''"lutSlurEevons^^ a clingstone peach, purchased as tho 
rifaltccilor, was planted in ItHS. and in 18d4, afier 
Iv nroiluceil peaches alone, hore on one iiramh tw, 
in 1H33 the same iiraiich yielded twenty-sis nwtariiies, am 
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thirtv-sis ncctftrini's together -with eighteen pefiches. One of the 
penciies wua alm.ist ns smnotli ou one sichi ns a nectarine. The nec- 
tarines were as dark as, Imt smaller tlian, the Elnige. 

At Beeeles a Iloynl Ueorgo pencil “ produced a froit. ‘'three parts 
Ilf it being peach and ouu part nectarine, (juite distinct in appear- 
and’ aswdl as in flavmu'.’’ The lines of division were bingiUidinal, 
ns reprem'nted in thes engraving. A nectariuo-tree gn-w five yards 
from this tree. . . 

Professor Cliaprann slates'® that he has often sec-n in Virginia 
verv old peach-trees bearing uectariiu's, 

A writer in the ' (Inrdenev's Clironicle’ says that a iiench-trec 
planted lilVeeii years previously*’ produced this yi'nr a neetnrimi 
between two peaches ; a iieelarine-trei’ grew ebise by. 

In a Vanguard pench-tvee jiroiUiced, in the midst ol its or 

diniivy fruit, a single red Rmnim nectarine, 

Jlr! Culver is slated*” to have raised in tlio n,iit,.a Stales a seed- 
■ ling peaeli which prodneod a mixed crop of both peaches and necta- 

"^'"ncut Iloriiing”' a braneli of the Tifon do Vemia peach, wiiieli re- 
iivoduces itself truly liy seed,®' bom its own fruit " so remarkable for 
its promuii’iit )ioint. and a nectarine rather smalb-r but well formed 
and quite round.'' , 

Xlie previous cases all n'fer to peaches suddenly producing nec- 
•ariues, iftt at Carclew*’ the unique case occurred, of a nectarlne- 

, raised twenty years lii'fore from seed and nev.T grafted, pov 

dueiiig a fruit half peach and half uectariiii' ; snlisequently it Imre a 
perfect peaeli. „ , . , 

To sum up Hie foregoing facts: we have exeelleut evidence of 
peach-stones producing uertnrine-trees, and of nectarine stones pvn- 
dudiig peaeli trc’i>s,— of tlio same tn'e bearing peaches and uecta- 
.riiies, of peach-trees suddenly producing liy bnd-varlntloii necta- 

rines {such nectarines reproducing nectarines by seeill, as well as 
fruit ill part ni’ctarine and in part peach, — and lastly of one jiee- 
larine-trec first bearing half-and-half fruit, and aubseiiueutly trim 
poaches. As tiie peach came into existeuco before the nectarine, it 
might have been expected from the law of revei-sion that uectarines 
would give birth by bud-variatinn or by seed to peaclic’s, ofteiier 
than peaches to nectarines ; lint this is by no means the easo. 



is Lonflon's ‘Gavilonsi'a Mob.,' 182S, 
Ililil,, 18S0. p. S!I7. 

S’ ‘ GantcDor's Clironicle,’ l&ll, p. Cn. 
*s ' Girdeaet’s Cbiunicle,’ ISH, p. riS9. 



IS ‘PbyUIoglst,’ vol. iv. p. 399. 
ss ‘ Gardener's Chron.,’ 155C, p. 531. 

S' Oodton, ‘Pe I'E-spdce,’ tom. U. p. 

so * Canlener’s Chron.,’ 1S50. p. 581. 



© The Complete Work of Charles Darwin Online' 



4i: 



FKriTS. 



Two explnnatinnB h»re been Bnpeested to aceoiuit for these con- 
Tereiona. First, that the parent-trees have been in every case hy- 
brids “ between the peach and nectarine, and )mve reverted by bnd- 
variatiun or by seed to one of their pure parent-forms. This view 
in itself is not very improbable ; for the Mountaineer x>each, which 
was raised by Kniglit from the red nutmeg peach by pollen of the 
violette hative neetarine,** produces j>eaches, but these are said 
aomttiines to partake of the smoothness and flavour of the necta- 
rine. But let it be observwl liiat in the previous list no less than 
six well-known varieties and s»'veral other unnamed varictiits of tho 
tmti'h have once suddenly produced perfect nectarines by hud-varia- 
tion ; and it would Imj an extremely rash supjxwition that all those 
varieties of the jH-acli, which have liec-u cultivated for years in many 
districts, and whicli show not a vi-stipc* of a mixed jiurentage, ari‘, 
nevertheless, hybritls. A second explanation is, that the fruit of ilio 
peach has been ilirectly nflected by the pollen of the nectarine ; al- 
though this certainly is iHissihle, it cannot here apply ; for we have • 
not a aha<inw of evidence that a branch which has lK)rne fruit di- 
ri'. ,ly afFeetisl by fori'igu pollen is si> jindoundly mialitied us after- 
wards to produce buds whicli continue to yield fruit of the new and 
inodifivd form. Xiiw it is known that when a bud on a peacli-treo 
has oiico borne a nectarine the same branch has in several instances 
pone on during successive years pnxlueing nectarines. The (’ar- 
clew nectarine, on tho othiT hand, first produced halfand-half fruit, 
ami Bul)seqtiently pure peaches. Hence we may confidently accept 
the common view that llie nectarine is a variety of the pi'ach, which 
may lie produced either by liud-variation or from s»-cd. In the follow- 
ing chapter many analogous cost-s of bud variation will he given. 

Tho varieties of the jw-ach and nectarine run in pumllel lines. In 
both cla-sses tlie kinds differ from each other in the flesh of the fruit 
liciag wliite, red, <ir yellow ; in being clingstones or freestones ; in 
the flowers bi-ing large or small, with certEun other characteristic 
differences ; and in the leaves Indiig serrated without glands, or 
crefiated and furnished with globose or reniform plands.“ AVe cun 
hardly account for this parallelism by supposing that each variety 
of till' nectarine is descended from a corresimnding variety of tho 
peach ; for though our nectarines are certainly the descendants of 
several kinds of peaches, yet a large nunilier are the descendants 
of other nectarines, and they varv so much wlien thus reproduced 
that wo can scarcely admit the above explanation. 



•1 Alpli. De Candolle, ■ Giojniph. of Gardenlnf,’ p. 911- 
Bot *p. SS6. ^*Ca1aloxuo of Fruit In Garden of 

•• TliompeoD, la London's ‘Encyclop. Hon. Soc.,' 1148. p- 105. 
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The varieties of the peach have largely increased In number 
since the Cliristian ora, when from two to five varieties alone were 
known and the nectarine was unknown. At the pri’scnt time, 
besides many varieties said to exist in China, Downing describes in 
tlio United States aovonty-nino native and imported varieties of tlio 
pencil : and a few years ago Lindley " enumerated one hundred and 
sixty-four varieties of the peach and noctarino grown in England. 
1 have already indicated the chief points of difference in-tween the 
several varieties.' Nectarines, even when produced from distinct 
kinds of peaclies, always possoss their own peculiar llavour, and are 
Biiiijptli and small. Clingstone and freestone I'caehi'S, wliich differ 
ill tlio ripe flesh eltlier firmly adlieriug to the atone, or easily sepa- 
rating from it, also differ In tlio elmraeter of tlio stone itself i tlmt 
of tlio freestones or nicltorM being mom deeply fissured, with the 
sides of the fisanre's smootlier tiian in clingstonea. In tlio various 
kinds, till) flowi-rs diffi'r not only in size, but in tin- larger llowers 
the petals are diffi-rontly sliaped, more imbrieiited, geiKTiilly mi hi 
llio centre and jmle towards the nmrgiii; wlu^rens In tho smaller 
flowers tlio margins of the petal are iisimlly more darkly coloured. 
One variety lias nearly white flowers. The leaves are more or losi 
Bcrratinl, and are lutlier dustituto of glands, or havcj globose or reni 
fonii glumls and somo few peai-hes, such ns tin- Brugiion, beai- 
on the same Irei' botli globular and kidnoy-slinped glands." Ac 
cording to Robertson™ tlio troes with glandular Ii-aves uro liable to 
blister, but not in any great degree to mildew ; whilst tlio non- 
glaudiilar troes are mnro Buliject to curl, to mildew, and to the 
attacks of aiiliides, Tlie variidles difter in tho jieriod of their nm- 
turity, ill tho fruit ktteplng well, and in hariliness,— tho latter eir- 
cumstance being especially attended to in the United States. Cer- 
tain varieties, such as the Bellegardo, staml forcing in hot-houses 
better than other varletios. The flat-iieaeh of China is the most 
remarkable of all the varieties ; it is so much depressed towards 
the summit, that the Btone is liera covered only by roughened skin 
and not by a fleshy layer."' Another Chinese variety, called the 
Honey-peach, is remarkable from tho fruit terminating in a long 
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Bliarp point ; its leaves are glancUess and tvidely dentate.™ Tlie 
Emperor of Russiiv pcaeli is a tMrd singular varietj-, having deeply 
and doubly serrated leaves ; tlie fruit is deeply cleft wlili one-lialf 
projecting eonsideraldy beyond tlie other ; it originated in America, 
au(l its seedlings inherit similar loaves." 

The peach has also produced iu China a small class of trees 
valued for ornament, namely the double-flowered ; of these five 
varieties are now known in England, varying front |iuvo white, 
through rose, to intense crUnstm." One of these varieties, called 
the camellia-flowered, hears flowers nhovi' indies iu diameter, 
whilst those of the fnut bearing kinds do nut at most exceed IJ 
inch in diameter. The ilotvers of the double-flowen-il pcaelies h«ve 
the singular pro|)orty" of froiueiitly jiroducing double or treble 
fruit. Finally, there is good reason to believe that the peacli is an 
alinuud profoundly lundilled ; hut whatever its origin may have 
been, there can be no doulit that it has yiidded during the last 
eighteen ivnturies many varieties, some of them strongly character- 
ised, helonging l)oth to the nectarine and iieueh form, 

AiU'ii'oi {Pruunt armnifUn).—\\ Is commonly admitted that this 
tree is ilcHcendcil from a single species, now I’ouud wild in the Cauca- 
sian ri’gion." On tliis view tlio varieties deserve nolii'c, heeaiiso 
lliey illustrate dilTereuces suiiposed by somi- botanists to be of spe- 
cilic value in the aliuoiul and plum. The l)i'St monograph on tlio 
apricot is by Mr. Tln'mi«ou,“’ who di'seril)es seventeen varieties. 
\Ve liave seen that js-achi'sand nectarines vary in a stvielly parallel 
umnneo'; and in tin' apricot, wliich forms a closely allii'd gen\is, we 
again meet with variations analogous to tluwe of tln^ peneli, as well 
ns to those of the plum. 'Tlu- vurielics differ considerably in the 
sliape of their leaves, which are dther si-rrated nr creuated, some- 
limi'S with ear-liki‘ appendages at llndr bases, and sometimes with 
glands oil the petioles. Tlie flowi-rs are geucTally alike, hut an' 
sinail in the Masculine. The fruit varies much in size, shape, and 
in liaviug the suture lillln pronounced or alisenl ; in the skin be-ing 
smooth, or downy ns in the oraug''-apricot ; and in the flesh iding- 
ing to the stone, ns in the Inst-mi'ulioncd kind, or in readily sepa- 
rating from it, ns in tlu' Turkey-apricot, lo all these diffi-rcnrcs wo 
see tlio closest analogy with the varieties of the peach and ucctiiriue. 
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In tlie stone we Lave inon- important differences, and tLcse in the 
case of tLo X'lntn Lave been esteemed of specific value: in some 
apricots tbe stone is almost splierical, in otters much flattened, bcingr 
either sliarp in front or blunt at both ends, sometimes etannelle<l 
along the back, or with a sharp ridge along both margins. In tho 
iIiK)T-])ark, and generally in the Hemsldrke, the stone jiresonts a 
singular diameter in being iierforated, tvitU a bundle of fibres pass- 
ing through the iRTforation fnim end to end. The most constant 
and important character, according to Thompson, is whether the 
kernel is bitter or sweet ; yet iu tliis resiiect wo have a graduated 
difl'erence, for the kernel is very liltter iu Shijiley'a ai>ricot; in tho 
Hemskirke less better than in some other kiuils ; slightly bitter in 
tlie Royal ; and ■' sweet like a hazel-nut” in the llredn, Augoumois, 
and others. In the case of tho almimd, bitterness bos been tbjjoght 
by some high authorities to indicate specific difference. 

In N. America the Roman axiricot endures " cold and unfiivcmruMe 
pitualions, where no other sort, escexit the Masculine, will succeed ; 
and its lilossoms bear quite a severe frost without injurj'.’''" Ac- 
crniling to Mr. Rivera" seedling deviate but littie from the 

ebameter of their race ; in Fmnce tho Alberge is constantly reprn- 
ductsl from seed with but little variation. In Ladakii. according to 
Moorercift.’" ton varieties of tlie ax>rlcnt, very different from encli 
olber, are cultivated, and all are raised fwui seed, osci'irtiug one, 
which is buddiil. 

PliiiHfi {PruiL'is t/isiliVi'ii).— Formerly the sloe, P. ipinom. was 
thought to bo the part'Dt of all our xilums ; but now this honour is 
very commonly arvordod to P. insititia or the bullace, which is 
founil wild in the Caucasus and N.-AVestern India, aud is natural- 
ised in England,” It is not at all improbable, in accordance with 
some observations made liy Mr. Rivers,'* that botli these forms, 
which some botanists rank as a single siu'cles, may be the parents 
of our domesticated xdums. Another supxuwed parent-form, the 
P. domcMica, is said to be found wild iu tbe region of tlie Caucasus. 
Uodron remarks ” tliat the cultivaleil varieties may be divided iuto 
two main groiix>s. wliicli he supposes to be descended from two 
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aboriginal stocks ; namely, those with oblong fruit and stones 
pointed at both ends, having narrow separate petals and upright 
branches ; and those with rounded fruit, with stones blunt at both 
ends, with rounded petals and spreading branches. From what we 
know of the variability of the flowers in the peach and of the di- 




versified manner of grotvtli in our various fruit-trees. It is diflicult 
to lay much weight on tliese latter characters. With respect to the 
shape of the fruit, we have conclusive evidence that it is extremely 
variable ; Downing’' gives outlines of the plums of two wedlings, 
namely, the red and im)XTial gages, raised from the greengage ; 
and the fruit of both is more elongated than that of the greengage. 
The latter has a very blunt broad stone, whereas the stone of the 
imi>erial gnge is "oval and pointed at both ends." These trees also 
differ in tlieir manner of growth : " llie greengage is a very shbrt- 
j Dinted, slow-growing tree, of spreading and rather dwarfish habit 
whilst its offspring, the imperial gage. " grows fretdy and rises 
rapidly, and has long dark shoots." The famous \VuBhington 




red plums oiftlonl robust shoots, a seed- 
ling srbicb boars oval, smaller fruit on 



pendulous. 
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plum bears a globular fruit, but its offspring, the emerald drop, is 
nearly as niiich elongated os the most elongated plum figured by 
Doivning, namely, Mniining’s prime. I have made a small collec- 
tion of the stones of twenty-five kinds, and they graduate in shape 
from the bluntest into the sharpest kinds. As characters derived 
from seeds are generally of high systematic importance, I have 
thought it worth while to give clrnwiiigs of the most distinct kinds 
lu niy small collection ; and they may ho sei'n to differ in a surpris- 
ing iimnner in size, outline, thickness, prominence of the ridgi'S, and 
stnto of surface. It deserves noticti that the shape of the stone is 
not always strictly correlated with that of the fruit ; tluis the 
Waaliington plum la spherical and depressoil nt the pole, with a 
sonu'whiit elongatiMl stone, whilst the fruit of the Uolinlh is more 
elongated, but llm stone less so, than in tin! ^Vashingtl)n. Again, 
Denyer's Victoria and Goliath hoar fruit closely resi>mbling encli 
other, but their stones are widely different. On thc> other hand, the 
Harvest and Black Margate plums are very dissimilar, yet indudo 
closely similar stones. 

Tho varieties of the plum are numerous, and differ greatly iu 
size, shape, quality, and colour,— being bright yellow, gn>rii, almost 
white, blue, purple, or n-d. There an' some curious vnrii'ties, such 
as the double or Sismes.', wnl tlio Stonelcss plum : in the latter tho 
kiTuol li<!« in a roomy cavity surrounded only by the pulp, Tim 
climate of North America a|ipenrs to l)e singularly favournldo for 
Iho production of new and good varieties ; Downing di scrilii's no 
less than forty, seven of whieli of first-rate quality have been recent 
ly introduced into Knglaud.'“ Varielii’s occasionally arise having 
an innate adaptation for certnin soils, almost as strongly primnum-- 
ed ns with natural species growing on the mast distinct geological 
formations : thn? in America the impc-rial gage, diffiToutly from al- 
most all other kinds, “ is peculiarily fitted for dry UyM soils where 
many sorts drop their fruit," whereas on rich heavy soils tho fruit is 
often insipid.’* My father could never succci'd in making thi' 
\Vine.Sour yielil even a moderate crop in a sandy <'rchard near 
Shrewshury, whilst in some parts of the samo county and in its na- 
tive Yorkshire it Ileal's ahundantly: one of my relations also rc- 
{loatedly trleil iu vain to grow tliis variety iu a sandy district iu 
Staffordshire. 

Mr. Rivers has given” a number of interesting facts, showing 
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how truly many vBrictU« can be propngati-d by arnHl. He sowed the 
Btaiu‘8 nf twenty bushels of thu for the sake iif raiaios 

Btiicka, and closely olmerved the seedlings ; " all luul the smooth 
Bhisits, the prominent buds, nud the glossy leaves of the greengagi', 
hut the greater uutulxT had snmller leavc-s anil thnyus." Then' are 
two kinds of damson, onu the Shroiishire with downy shoots, and 
the other tUo Kentish with atnooih shoots, and these ibfFer bitl 
slightly inany otliiT res!>cct : Mr, Hivers sowed some bushels of the 
Kentish dniuson, and all the' si-ialiingn had suuHith shiMjts, but in 
some the fruit was oviil, in othere n>ond or roundish, and in a few 
the fruit was sntall, and. exeept in being sweet, closely resenililtHl 
that of the wild sitx'. Mr. Rivers gives several other Btriking in- 
stances of inherilaneo : thus, he raised eighty lliousanil Beedlings 
from the common tlerman yuolsche plum, anil " not one could be 
ibund varying in tbo least, in loliage or liabit." Similar facts wero 
observed with tlio Petite Mirabelle plum, yet this latter Wnd faa 
wi'll as tbo liuetsche) is known to have yieldi-d some wcll-wtablished 
varieties ; but, as Mr. Rivers remarks, they all belong to the same 
group with the Mirabelle. 

CVd'tv’tVs [Priinus c/r<MiM, aciiiin. ircl. — Botanists believe that our 
cultivated clierrii'fl are descended from one. two. four, or even more 
wild stocks.'^ That there must lie at least two parent-sniecies we 
nmy infer from the aterility nf twenty hybriils raised by Jlr. Knight 
from the luorello fertilised by pollen of the Elton clierty ; for these 
hybrids produced in all only rivecherrii's. and one alom- of these coo- 
tained a seed.'’ Mr. Thomi>son’'“ has clossifiisl tlie varieties in an 
n|iparently natural nietluKl in tw» main gronjis by eliamcters taken 
I'rora the tlc,\vi‘rs, fruit, uiul leaves ; Iml soiii« varieties whieh stand 
widely B.-|iamle in this elivisilii'ation are ipiile I'eitib' when ehissin] ; 
thus Kiiighl's Early Hluelc cherry is the produet of a ei-oss iK-tweeii 
two sui'li kinds, 

Mr. Knight stati-s limt sei'illing elierries an- more variable than 
those of any other fruil-lr-'e,'' In the I'lilalogiie of the lloi liiniltuml 
Society for INitl, eiglity viirielies are eimmeriited. Some vorielii'B 
present singiiliir elmracters : thus tlie tiowet of the Cluster elierr.v 
ineludea ns many as twelve pistils, of wliielt tlie majority abort ; mul 
lUey ail' snid geiiemlly to |iriNluce fi-om two to live or six cberries 
aggregated together ami borne on a single pi'diincle. In the Ibdalia 
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cborry several llowiT-podimclcs arise from a commou peduncle, up- 
wards of an ini'll in lengtb- Tlie fruit of Gascoigne's Heart lias its 
aiiox produced into a globule or drop ; that of the wliite Uuagarian 
Uean has almost transpareDt flesh. The Flemish cherry is " a very 
odd-looking fruit." luticli flatteui-d at the summit auil base, with tlio 
latter deeply furrowed, and bonie on a stout very slion footstalk. 
Ill tile Kentisli cherry ttie stone adlieris so firmly to tlie footstalk, 
tliat it can be drawu out of the flesh ; aud this renders the fruit 
well fitted for drying. The Tobacco-li-aved cherry, aceonling to 
Siigeret luid Tlioiiipsou, produces gigantic leaves, more tlmn a foot 
and sometimes even eighteen inches in length, and half a foot in 
breadth. Tlie Weeping cherry, on the other hand, is valuable only 
as an ornament, and, according to Powniug, is " a cliamiing little 
tree with slender weeping branches, clotheil with small almost 
myrtle-likc foliage." Them is also a peach-leaved variety. 

Sageret describes a remarkable variety, if jn'oMic/'dc la Toiismint, 
wliicli bears at tlie same time, even as late ns Si'ptemljcr, fiowers 
aud fruit of all degrees of maturity. The fnut, which is ot.inferior 
quality, is home on long, very thin footstalks. But the extraordi- 
nary ^atement is made that all the leaf-bearing shoots spring from 
old flower-bnds. Lastly, there is an Lmiiortant physiological dis- 
tinction between those kinds of cherries wliich hear fruit on young 
or on old wcmxI ; but Sageret positively asserts that a Bigarreau in 
his garden bore fruit on wood of both ages.*’ 

jlppif (Pyru$ wmfHs).— The one source of doubt felt by Uotanlsla 
witb respect to the parentage of the apple is whether, besides P. 
milus, two or three other c^>s.-ly allied wUd forma, namely, P. 
aecrha and praeor or jHirmiUiifa. do not desi-rve to l>e rankl'd iia 
distiuot Bix'cies. Tlie P. profoi is supiwsed by some authors ’’ to lie 
tile parent of tlie dwarf jiaradise stiwk, wliieli, owing to the fibrous 
roots not penetrating deeply into tlie gwund. is so largely used tiir 
gnUting; liut tlu' {laraiiise Stock, it is assert.-il,"* cauuot Ik- proi>a- 
gatt J true by seisl. Tlie common wild cmli vari.-s considerably in 
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England ; but iiiany of tha varipties aro iK-lievrd to V rsraped eeed- 
litig8,“ Evpry one knows the gri'at ilitferpnoe in the manner of 
giviwtli, in the foliage, llowers, and rs]>ecially in the fruit, between 
the almost innumerable varieties of the npjile. The pips or seeds 
las I know by.eoinparisoD) likewise differ considerably in shape, siae, • 
and colour- 'flu- fruit is adapted for eating or for cooking in differ- 
i‘iit ways, nnd kc'eps for only n few weeks or fur nearly two years. 
Some few kinds have the fruit coveri'd wjtli a jinwdety seeretion, 
eallisi blotim, like that on plums; and ‘‘it is eslrrmely reniarkalde 
that this oeciirs ulniosi exclusively among vnrii'ties cultivated in 
Ilussia."** Anotlier Kiissian aiiple, the wliite Astracan. poswesges the 
glngular pro|ievty of becoming transparent, when ri)>e, like some 
sorts of crabs. The itpi tUnh' lias five jirominent ridges, henco its 
name ; the npi noir is nearly black : tin- tiHii rMcr pippin often 
bears fruit joiiu'd in paire." The triH*s of the several sorts differ 
greatly in their jtpriods of leafing and flowering ; in my orchard the 
Court Pen'iti Pint prcaluceB its leaves so late, that during several 
springs I have thought it dead. The Tiffin apple scarcely bears a 
leaf when in full bloom ; the Cornish crat>, on the ntlier hand, bears 
80 many leaves at this period that the flowers can hardly be Been.** 
In some kinds the fruit ripens in midsummer ; in otliers, late in the 
autumn. Th(*se several differences in leafing, flowering, and fruit- 
ing, are not at all necessarily correlated ; for, as Andrew Knight has 
remarked,” no one can juilgc* from the early flowering of a new 
seedling, or from tlie early shedding or change of colour of the 
leaves, whether it will mature its fruit early in the season. 

'I'll!' varieties dilfi r greatly in constitution. It is notorious that 
oiir somnu'rs are n<it hot enough for tlie Newtown l’i])pin,* which 
is thi' glory of tbi' ondiards near Ni'w York ; and so it is witli seve- 
ral varieties wbieh ue have itni>ortisI fnmi tlio Continent, On tin* 
other liancl, our Court of Wick succeeds w.dl under the severe cli- 
ntate of I'nimdn. The CiiMlh rouge dr Miroml oecasionaily bears 
two crofiB iluring tbo same yc-ar. The Burr Knot Is covered with 
smail exen'sccnces, which emit roots so readily that a branch with 
blossoin-lnids may be stuck iti tlie ground, and will root nnd licar 




*’ Set ' Calsloirue of Fruit In (lanlen l.sstl. r JU. 
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a frw fruit Qveu dnrinE tl.o fiwt year'' Mr. Rivers lias recently de- 
Bcrilwd'’ some seedlings valimblo fnmi tbidr roots running near llie 
surface, Ont> of these seedlings was reninvUnble imm its extremely 
dwarfed Mxe, " forming itself into a bush only a few inelies m 
heiglit.” Many varieties nre pnrtieulurly liable to canker m cor- 
tain soils. But perhaps the stning.-al onnstitutinnal pceulmnt>’ is 
that the Winter Majetin is not attaokisl by the mealy bug or roecus; 
Lindley " Blat.-s that in nil orelianl in Xorfolk infested with these 
insivts' the Miijetin was qnite free, lUimgh the stock on which it 
was grafted was afi'ecied ; Knight makes a similar statement with 
respect to a eider apple, nntl adds that he only once saw these in- 
swtB just above the stock, but tlmt three days afterwanls they en- 
tirely disapiieared ; this apple, however, was rnisc'd from a eross be- 
tween the tiiild.ni niTvey nud tl.o Sibi-rinn Cnib ; and the latter, 1 
helieve. is considered by some authors as siH'dlirally dislinet. 

The famous t<t, Valery apph- must not he passed over ; the flower 
has a ilouhle calyx with ten divisions, and fouric-en styles surmounted 
by conspieuouB ohliflue stigmas, but is destitute of stamens nr coMlla. 
The fnut is ronstricHsl rouiul tlu' middle, ami is formed of five seed- 
cells. surmounti'd by nine other eells.” Not being provided with 
stamens the tree n'linires artificial fertilisalioii ; nud tl.e girls r>l 
Ht. Vnlerv aumially go to "/mVr jiomme.,” each imirkiug her 
own fruit with a rilihon ; and as diftereiit pollen is used, the fruit 
differs, and we here have an iiistauee of the direct action of foreign 
pollen on the motlier-i.lant, Thi-se monstrous appl'-s include, ns we 
have si'eu, fourteen wed cells ; the iiigeon-apple."‘»n the other Imutl. 
has only four, instead <.f, as with all common apples, live cells ; and 
this eiTtaiulv is a remarkable ditll'renee. 

In the catalogue of apples jml.lisb.'d it. 1H42 by the norticulturnl 
Sn.-ietv,8i)T varieties are enmoeral.-d ; hut the differeneefl between 
moat of them are of comparatively little interest, as they nm not 
strictly iuherited. No one can rais.', for instance, from th,' seed of 
the Kihaton Pippiti, a ttxs^ of the same kind ; and it is said that tlu' 

Sister Uibston Pippin ” was a white, s, •mi-transparent, so.ir-fleslu’d 
apple, or rather largo erah."> Yi’t it is n mistake to supiswe that 
with most varieties the ehuraeleps aro not to a certain extent in- 



•I •TranBact.Tlort.Soc..' rot i,, 1912, 
"a ' Journ.il of Ilortlculture,’ March 

ISlh, ISM, p. IIM. 

M 'Tranaact. Ilort Soc.,’ toI. Iv. p. 
65. For RnlBbea case, dee •rol, vl. p. 
5*1, MTicii Oie coccus Brat appeared in 
thia country, it te said (vol. U. p. 163) 



that It was ninre Injurious to crab-Btocks 
than to ttie apple" frroried on them. 

•" ' Mini, lie la Soc. Unn. do Paris,' 
tom. ill, 19». p. IW; and Scringe, 
‘Bnllrtin But.,’ I'M, p. 111. 

• B ‘ Qariicner’a Chronicle,' 1S49, p. 24. 

•" It. Thompson, In ‘tiardcner's 
Chron,,’ 1550, p, 1S9. 
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liprited. In two lots of ei’i-dlinffs rtusod from two wcU-marked 
kinik, nmnv woitUloss, craWikc seciUings will appear, l)ut it is now 
known that tlio two lots not onlr nstially differ from each other, hut 
reHciuhle to a certain oTlent tlu-ir parents. \Vo see- this indeed in 
the Ber<Tal Bul>irrocrps of RiiBSvlts, Sweetinfra, Codliiis, reanuninp. ^ 
Reinoltes. which are all iKdieved, and many aj-6 known, to Ix' 
descendea from other varii'ties hearing the same nomes. 

Pinm {Pi/rui euinr»’inis).—l need say little on this fruit, whieli 
varies tnuidi in the wild Hlate, and to an extraordinary degree when 
ctdtivalcd. in its fruit, flowers, and foliage. One of the most eele- 
hnited holanista in Europe, M. Peeaisne. has rnrefully studied the 
innuy vnrietii's;"' although he formerly lielieved that they were di-- 
rived from more than ono specie, diu is now convinecHl that all 
long to one. lie has arrivi'd at this conclusion from liiiJing in the 
several varieties a jterfeet gradation between the ui.ist extr.'me 
oharaeiers ; so is-rfeet is this gradation tliat he mniiitnius it to be 
impossible to classify the varietiea by any natural ineth.sl, M. Dtv 
caisne raised many s.,-eillings fn.m tVuir distinct klmls, and has car.-- 
fully recorded the variations in each. Nnlwithstanding this ex- 
tnuiie degree of variability, it is now p<«ilively known that^nmny 
kiiicls repi'cMluee by sol'd the leading ehameters of their race.’'’ 
.•<lriiiriieri‘U^ [Priinanti ). — This fruit is reniarkable on aecount of 
the uuiiilsT of speeies which hav« been niUivated, and from their 
rapid improvement within tiie last lifty or sixty yeare. Ta-t any 
one eoniiKire llie fruit of one of the largi'Bt varii'ties exhibUi4 at 
our Shows with tlial of tlie wild wood strawberry, or, which will 
be n hiirer comparison, with the somewhat larger fruit of tlie wild 
Amerirnn Virginian Strawberry, and he will see what prodigies 
bortiriiliiire has effected.'"" The nuinherof varieties has likew ise 
increiisi'd in a suri>rlsingly rapid manner, tinly thni' ktads were 
known in France, in 1T4I1, where this fruit was early cultivated. In 
I'Ob live species had been introduced, the sawo which are now cub 



•’ Sonercl, ' Pnmoln^K' l'li}»lol,,|iti|Oe,’ 
I'Mlt, p. I>"wulrs'» 'Fruit Tress, ’ 
p|i. 180, 181, l:t9, Ao. LiaiOnu’n 'Gar- 
tteurr's Mip,,' vtd vllL p. SIT, Alexis 
JiirJan, ' Pc I'OrlBlac ilcs lUverscs Viirl- 
61 ^ 8 ,' In -Md'Hi. de I'AcnJ. liup. ilc 
I.yoa.' toio. ll„ I'P. 1tt, ‘Gnr- 
dcucc's CUroiilcK',' liVii\ pp. TTl, TSS. 

• < • Oouiples keniliir,’ July titli, I'fi'l- 
»• ' (Inrilener's CliroiiU'le,' Ic-'id. p. 
804 ; 1S67, p. 8'20 ; 1S8J, p. llUt. 
iM Mnst of tbe Inrgesl culilvsleil 



filrawbcrrles are llic dcicenilaals of 
Urandifora or ('hilofiiMt, and I liiivo 
seeu no nrroimt of tliesc forms in tlielr 
wild 61 . 110 . tlclburn’B Pcarlel (Pown- 
liiR, 'Pridls,' p. 6'JTl bas "Inimenso fruit 
of tho Inrpeat site," and belongs to Iba 
arrIloD iloscciidod from F. Tlrffitiifiou 
and tbo fruit of tills species, ns 1 bear 
from I'rnf, A. Gray, is only a little larger 
thin lliat of F. Irscrr, or our cointnon 
wood stratvberry. 
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tivntol. but only five variotiu^ of Finf/iimi Tcsefi, willfsomo sub-vu- 
rielU'K, bnd bi’ou I'rrKluci'd. At tlie jitvsent ilay tbo vurk'lii's of llio 
several sju-ries are almost iuiiuiiiorable. Tbo siiecu's consist of, 
firstly, the woml or Alpine cvillivuteJ stra\vbi>rrica, dewcmliHl from 
F. rr«('(t. a native of Europe and of North America, Then* are eight 
wihl Eiiropoau vavieties, as ranked i)y Duebosne, of F. rc»f", but 
B*vi‘rn] of these are cousiileri'd species by sotuu botanists. Secondly, 
the preeu strawberries, ileseended front the Kumiiean F. l•oltultl, 
anil little cultivated in England, Thirdly, the Ilaiitbuis, from the 
European F, elutior. Fourthly, the Sciirlois, descended from F. 
]'ir^iumui7, n imlive of tho wlioli* breadth of Norlli America. 
Fiftiily, tho t'hili, deaeendeil from F, ChUoiiuiiii, an iubabitant of 
the west coast of tlio leiiipernto parts both of Norih nnd South 
America. Tastly, the Fines or I'liroliuiis pnehuliiiK the old llUieksi, 
whkh have l>eeu ninkisl by most autUora umler tlie name of F. 

as a distinct sin'di's, said to inhabit Surinam; but ibis 
is a iimnifest ern>r. 'fliis form ia musiilen'd by the liigheat aiitlns 
viiy, M-tiny. to lie merely a smmgly marked race of F. 

These live or aix foniiB bnvo been ranked by most liotnnislB as spe 
eifieaily distinct ; but this may he doubted, for Andrew Kniglil,"'' 
who rnipeil no less tlian 4l»i crossed Btrnwlii'rries. nssi'rts lliiil the F. 
Virsiiiiiniii. (Miu'iisit and " >"“y 

getber indiserimiimlely.’’ and he Ibutnl, in nccovdnnre with tin- priu 
cipleof aualogouB variutioii, ‘'that similnr varieties could beolilniii- 
eil from the seeds of any one of them.” 

Since Knight’s time then' is nliuiidant nnd udditionnl evidence 
of file extent to which the American forms spontaneously cross, 
W’e owe indeed to such crosses most of our clmieest existing vari- 
eties. Knight did not Fucreed in crossing the European wood- 
strawbcrcy with tho Anii'ric.an Scarlet or with thu nauthnls. Mr. 
Williams, of Pifmnston, however. Buccceiled ; but the liybrid otl- 
Bpviiig from tho llnutbois, though fruiting well, never pniduced 
seed, with tlie esceirtion of a single one. which leiiroducca the pn 
rent bylirid form."" Mnjer li, Trevor Clarke infunns me that lie 
crossed two tnembei's of the liiue clus-s (Myatt's B. Queen and Kei'u s 
Seedling), witli thi> wuoil and linutboia. and that in each case lie 
raised ouly a Bingle si-islling : one of tbese fruited, but was almost 



lei ■ Lo Fralsicr,’ I'sr Ic Conil* L. lie 

m 'Transacl. llorl. Sec.,’ vrl. ill. 
1S20, 1). 2<lT. 

See an .neconnt. by Prnr. Docaisnf. 
and by olbets in ' Gonienn-'* Ctironlcle,' 



IsCi, p. 893, anil p. ITS; ond Mr. 
Harni l’s paper In ' Iturt. S«e. Transgel..’ 

rol. vl., 1««, p. 170. 

lei ’TranBacl, llinl. SoC.,’ mjI v.. 
1521, p. itU, 
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bcirron Mr W. Smith, of York, lias raised similar hybrids with 
barren. ppe."* that the European and 

^ually r'’ - difficulty bo crossed ; but it is 

S, hie' a hybrids sufficiently fertile to he worth cuUh^tion 
™n ever bn thus produced. This fact is surprising, as these forms, 
structurally are not wi.loly distinct, and are 
tlio districts where tiiey ffrow wild, as I hear Irom I rohs 

u;rr;u .. -f »» 

„t on. ....Uliot am now tM. i. ,uitJ nnpo»alo will ll.o 

Am.™ fomMl. now E.sli.wa.» 

nn a. ™p> l)tlw.en a.m” The UondmE togeaor of two ol 
roor. .Weinnl form., wM.l tli.t. 1. ovorj ton.on to Mmv. lu 
oanwrf will, «m. of onr ondentlj cuMv.t.d prodn.t.on., we now 

sA: actually occurring with OUT Btrawherm^. 

The cultivated species offer some vanations worth notice. The 
Black Prince, a seeilling from Keenfo Imperial (this lat er heing a 
aecdlinff of a very white strawberry, tho white Carolma), is roraark- 
“de from " its peculiar dark and polislied surface, and from presem - 
iuff an appearance entiTcly unlike tliat of any other kmd. i - 
ilioujfh tho fruit in the different varieties difiers so greatly in f< ni . 
size, colour, aud <iiiahty. the so-called seed (which rom'sponds wil i 
ll.o whole fruit in tho plum), with tiio exceptum of 
less deeply imhedded in the pulp, is, acc.rd.uff to Pe JonglK . an 
solntcly tiie same in all; an<l ihis no cloulit may he aecouiitod for 
l,y tlio seed iieing of mi value, and cmiseciuontly not 
siihiected to scleclion. Tlic strawi.crry is properly throe-l.'av. d, invt 
m S iLiosne raised a single leaved Variety of the Eun.pean 
wood-strawlierry, which Unmeus ilmii'tfully raisi'd to tlie rank o a 
species. SiH'dlingB of this variety, like those of most varieties not 
fixed hy lung-coutinned selection, often r.-vert to tl.e ordinary form. 
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or present intermediate states.'” A variety raised by Jlr. Myatt,'“ 
npi)iirently belorffint; to one of tbc Amerienn forms, presents a va- 
riation of an opiHTsiie nature, for it has five leaves ; Oodron ami 
Lambertye also nic-ntion a five-loavol variety of F. eoUina. 

The Ri'il Bush Alpine strawlK-rry(oneof the/’, rcieu section)dor-a 
not produce stolons or ruiinc-rs, aud this remarkable deviation of 
structure is reprcxiuntl truly by seed. Another sub-variety, the 
White Bush Alpine, is similarly churoctcrised. but when propngated 
l>y seed it often degimeraii-a ami ptiMlnces plants with runners,"’ 
A strawberry of the Aniericuo Pine section is also said to make but 
few runners."’ 

Mueh lias been written on the sexes of strawberries: the true 
Hautbois properly bears the male and female organs on separate 
plants,"' and was eonsequently naim-d by Duebesne dMca ; but it 
frequently produces hermaphrodites ; and Lindley,'” by propagat- 
ing such plants by runners, at the same time destroying the males, 
soon raised a seif-prolific stock. The other species often show a 
tcndencv towards an imperfect separation of the sexes, as I have 
noticed with plants forced in a hot-house. Several English varie- 
ties, which in tins conntry are free from any such tendency, when 
cultivated in rich soils under the climate of North America "‘ com- 
monly produce plants with separate sexes. Thus a whole acre of 
Keen’s Seedlings in the United States has been observed to be al- 
most sterile from the absence of male flowers : but the more general 
rule is, that ttie male plants overrun the females. Some members 
of the C'inc:iunati Horticultural Society, especially appointed to in- 
vestigate this subject, report that " few varieties have tbo flowers 
perfect in both sexual organs,” 4c. The most successful cultivators 
in Ohio, plant for every seven rows of " pistillnta,” or female idants, 
one row of hermaphrodites, which afford pollen for bi'th kinds ; but 
the hermaphrodites, owing to their expenditure in the prtxluction of 
pollen, bear less fruit than the female plants. 

Thr- varieties differ in constitution. Some of our best English 
kinds, such ns Keen's Secillings, an- too tender for certain parts ot 
North America, where otlier F-uglish and many American varieties 
succeed jierfectly. That spleniUd fruit, the British Queen, can Ik- 
cultivated but in few places either in England or France ; but this 
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apparently dei>en(L> more on tbe nalore of the soil thafl on the dl- 
matf : a famous Rardener says that •' no mortal could grow the 
British Queen at Shruhhmd Park unless the whole natureof the soil 
was altered.” La Constantiuu is one of the hardiest kinds, and 
can wiilistand Bo-ssian winters, hut is easily burnt by the sun, so 
that it will not succeed in certain soils either in England or the 
United States. The Filliert Pine tttrawherry “requires iiiim) 
water than any other variety ; and if the plants once suffer from 
drought, they will do little or no good afterwards." CiithiU's 
Black Prince Strawln-rry evinces a singular tendency to iiiildew; 
no h'ss than si* case's have been recorded of this variety suffiving 
severely, whilst other vnrieties growing close by, and tn'ated in ex- 
actly the same manner, were not at all infested t>y this fungus.”" 
The time of maturity differs much in the different varietic-s ; some 
belonging to the wood or alpine seetion produc<‘ a succession of crops 
thnnighout the summer. 

OooaeJKTry (SiJf* yrounlariaX — No one. I believe, has hitherto 
doubted that aU the cultivated kinds are sprung from the wild jilant 
hearing this name, which is common in Central and Northern Eu- 
rope ; therefore it will be dearable briefly to specify ail the points, 
though not very important, which have varied. If It he admitted 
that those differences are due to culture, authors perhaps will not 
be BO roady to assume the esdsience of a large number of unknown 
wild parent-stocks for onr other cultivated plants. The gooseberry 
la not alluded to by writers of the classical period. Turner men- 
tions it in l-j73. and Parkinson, in 1629, specifies eight varioties ; 
the Catalogue of the Horticultural Society for 1642 gives H!) varie- 
ties, and the lists of the Ijineashire nunterymm are said to include 
above 300 names,”' In iho •GoosoherrrOrr>wer’s Register for 1662’ 
I find that 243 distinct varieties have at various iHTiodswon prizca ; 
so that avast numl>er must have been eshihited. No doubt the 
diffTcncc between many of the varielii-s is very small ; Init Mr. 
Thimipsonin classifying the fruit for the Horticultural ScK'icty found 
less qrinfiislon in the nomenclature of the gooseberry than of any 
other fruit, and he nitributes this "to the ggeat interest which tho 
prize' -growers have taken in detecting sorts with wrong names," and 



ilencr,' 1^. p. Sti aljo ' CotUgc 
Gsraener.' KW. p- a"'' 

BuUioriaes. F.ir Ihe Cnnlment. F. 
GlocUe, In 'Garfrocr's Chronicle,' t'62. 
p. IIBS. 

Rev. W. r, Rs.klyfle.Su ‘ Joura»I 
of Horl,,' March U, lt», p. iO*. 



U. Pouhlcday in ‘Gardcncr'a 
Cliroa..’ )SM. p. 1101. 
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tliis sliowa that all the kinds, numerous as they are, can bo recog- 
nised with certainty. 

The bushes (litti-r in thdr mannorof growth, being eri’ct, or spread- 
ing, or peuduloos. The periods of leafingaiid flowering differ both ab- 
solutely aud relatively to »'ach other ; thu.s the\Vhitc.«mith produces 
early llmvevs, which from not being jiroti-cti-d by the foliage, as it is 
believed, continually fnil'to produc<' fmit.'” Tbo leaves vary in 
sizo. tint, and in dr-pth of lobes: they aiv am<Kith. downy, or liaivy 
on tho upper surface. The branches are more or less liowny or 
spiuose ; " tlie Hedgehog has prol>nb1y derived its name from tUo 
singular liristly condition of its shoots aud fruit.” The branclii’S of 
the ''did gooseberry, I may remark, arc smooth, witli the eseeptiou 
of thorns at the bases of the buds. The thorns thetiiaelves are 
either very small, few and single, or very large and trijde ; they 
arc sometimes reflesed and much dilated at tlieir liases, lii the dif- 
fi'rent varieties the fruit varies in abundance, in the period of matu- 
rity, iu hanging until shrivelled, and greatly in size, “some sorts 
having their fruit large during a very early period of growth, 
whilst others are small until nearly ripe.” The fruit varies also 
much in colour, being red, yellow, green, and white— the pulp of 
one dark-P’d gooseberry being tinged with yellow ; in flavour ; in 
being smooth or do'vny, — few. however, of the Red gooseberries, 
wliilst many of tba so-eaUed Whites, are downy : or iu being so 
spinosa that one kind is called Henderson's Porcupine. Two kinds 
acquire when mature a powdery bloom ou their fruit. The fruit 
varies in the thickne-ss aud veiningof the skin, and, lastly, in shape, 
being spherical, oblong, oval, or obovate.®’ 

I cultivated fifty-four varielics, and. considering how greatly the 
fruit differs, it was curious how closely similar the flowers were 
in all these kinds. Iu only a few I detected,u trace of difference- in 
the size or cubmr of the corolla. The cal.vx differeil in a rather 
greater degree, for in soun- kinds it was much rtshler than in nt iters ; 
and in one smooth white giswelierry it was luiusually red. Tho 
caiys also diff-nsl in the basal i>art Is-ing smooth or wisilly, or 
covi-red with glanilular hairs. It deserves notice, as being contrary 
to what might liavo been evpi-ctetl front tlic law of correlaiiou, that 
a smooth r«l gooseberry had (i remarkably hairj- calyx. Tits 
flowers of the Sivirtsman are furnished with very largo coloured 
hractCiP ; aud this is the most singular deviation of structure which 






'' T!ie fiiUett accoonl Bt the goose- 
'hetry is given bT Mr. Thompson In 




■ given. 
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I havG obsm-ed. Tlioae same flowers also varied mucli ia tlio 
number of tlie petals, aud uecasionally in the number of the stamens 
'ami pistils ; sr> that they were semi-monstrousm structure, yet they 
pr..<iuced ph-nty of frmt. Mr. ’l'h..rapH..n remarks that m the I as- 
time gooseberry extra brarts are often attached to the sides of tho , 

Host inten-sting point in tho historyof the goosebnrry is tho 
nerease in thi- Bi*e of the fruit. Manchester is the metro- 
f tho fanciers, and prizes from fivo shillings to five or teu 

L' yearly given for the heaviest fruit. The ' llooseherry 

(f rowiT’s Register ’ is puldished annually ; thi' earliest knowti copy 
is dated 1T«0, but it is certain that meetings for the ailjuchoation of 
nrizes wc-re hc-ld sonic years previously.'” The ' Register for 184.» 
irives an account of 171 Onoseberry 8hows, belt! in difll-rcnt places 
durme ttat jmr ; «nd HI. fc.l .1.'™ Low l.Tg. . H. 
ture lias been carried on. The fruit of tbe wild gooseberry is saitl 
to wi'igh about iv quarter of au ounce or 5 dwts., ihat is, 120 , 

about tliD yctar 178(1 gooseberries were oshibitcd wi-i^ng^lO dirts.. 
BO that the wei"ht was then doubled ; in 1817 ,6 dwts. 1 1 grs. as 
attained ; there'was no advance till 1825. when 31 dwts. IG was 
reached; in 1830 "Teazer” weighed 32 dwts. 13 grs.; in 1841 
" Wonderful ” weighed 32 dwts. 10 grs. ; in 1844 " London weighed 
37 dwts 12 grs and in the following year 30 dwts. 10 grs. ; and in 
1852 in Staffi.rdshiro the fruit of this same variety reached the 
astonishiim weight of 37 divts. 7 grs.,''" or 895 grs, ; that is, be- 
tween seven and eight times the weight of the wild fruit, I lind 
that a small apple, Oi inches in einmmfereuco. has exactly this samo 
weight. Tlie '• London” gooseberry (which in 1802 had altogether 
gained 343 prizes) has, up t<ithe pres.mt year of 18(it, never machu 
a greater weight than ll.at attained in 1852. I’erhaps tl.e fnu of 
the goosels.rrv has now reached the great, ’St possible weight, unless 
in til,- curse’ of time some eputo new and distinct varmty shall 

*^*^Tliis gra,lna!. and on tli,' whole sli-mly increase of weiglit fr,uii 
tbe latter )mrt of tl.o last .vntury to the imar 18o2, is 
large part due to impr,ive,l inellKsls of cultivation, lor ,'Xlreuie i i 
is now taken; the hraurhes and roots are trained, composts are 
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wadi', tlip Roil 18 muli'lunl, nml only a fow berries are left on eacli 
bush ; ”• but the ineri’ase no dmibt is in main part duo to tin- imii- 
tinued selcotion of secxlliujrw wbieli liavo been found to be mon- ami 
more oapablo of yieldinjr sudi extraordinary fruit. AswiiriHlly the 
" Hijjbwayinan " in 1SI7 could not have ]iroiliu'fd fruit like that of 
the •• Roariiitt Lion” in iW.j; nor could tjio "Konriiij' Liou,” 
thouffb it was prowii by many pi-rsons in many phiees, train tli(> 
supreme triumph achieved in IWd liy tho ” London ” (JiHiseberry, 
ll’/fiii/f {Jiii/hfna rcffin ), — This trae and the common nut helon>j 
Ui a widely ditlereiit onlcT from the fnreiroiiiK fruits, and an' there- 
fore hero noticixl. Tlie walnut trrows wild in tho I'aiicnmiR and 
Himalaya, where Dr. Hooker '• found the fruit of full size, but ” us 
haul ne u liickory-nut." In Enjflnud the walnut ptvBentg roiigiiler 
able differeuces, in tho 8lini>e and size of tlie fruit, in the tlucknesa 
of the husk, nnd in the thinness of the sliell ; this latter quality 
has triven rise to a variety called the thiu-shelh'd, which is valuable, 
but suffers from tho attacks of tom-lita.'" The decree to which 
the kernel fills the shell vatit^s much. In France there is a variety 
called the Grape or cluater-wuluut, in whicli tho nuts ffrow in 
'■ bunches of ten, fifteen, or even twenty tofrether." Thert' is another 
variety which liears on the same tree differently shai>ed leaves, like 
tho heterophyllous hornbeam; this tree is also remarkable frrim 
having pendulous branches, and bearing elongnteil, large, thin- 
shelled nuts.”‘ M. C'anlan has minutely described some singu- 
lar physiological xiwuliaritios in tho Juno-lcafing variety, which 
pnsluces its leaves and llowers four or five weeks later, and retains 
its leaves and fruit in the autumn much longer, than tho coinmun 
varieties ; but in August is in exactly the same state- witli them. 
These constitutional iieculiarilies are strictly iiilierited. laistly. 
walnut lrecs, which are properly mouoicoim, sometimes <-nlirely fail 
toxirmluce male' flowers.'” 

iV’ids (O/rj/I'M atfUana ). — Most ixitanists rank all the varieties 
undi'r the same spi'Ciea, the I'oinmon wild nut.'** The husk, or ici- 
voluere. differs greatly, la-ing exlrcinely short iu Harr’s S[iuni«h. 
aud extremely lung iu Hlheris, iu which it is ci>ntrocted so os to 
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preveat the nut falling out. Thi;* kind of husk also protects the 
nut from birds, for titmice iPuriii) have been observed ■“ to pass 
over finK'its, iind attack cobs and common nuts growing in the 
aanu^ orchard. In the purple-fiUx'rt the husk is i>urple, and in 
the frizzled-filbert it is curiously iacinlated ; in the red-tilhert , 
the pellicle of the term-l is nsl, The shell is thick in some va- 
rietu's, but is thin in CopforUVnut. and in one variety is of a blu- 
ish colour. The nut itm-lf differs much in size and shape, being 
<ivato and comi>ressed in fillM-ris, nearly nuind ami of great size in 
cobs and Simnisli nuts, oblong and longitudinally striated in C'os- 
fonl's, anil ohtu«.-ly f.iursuled in the D.uvnton Square nut, 

(■«c«cluVticp./i<» jihinli>.-^'hv»<‘ plants have Is'i-u for a long period 
the opprobriuin of botanists: niimen’us varieties have Iuk-ib ranked 
as specit-s. and. what linjipons more rarely, fi'rms which now must 
he consulereil as s|iecie3 hnve been classed as variKies. Owing to 
the admirable exi>ertiucutal n-searches of a distinguished botanist, 
M. Xaudin,’" a flood of light has n-cently lK>en tlirown on this group 
of plants. M. Xaraliu. during many years, observi-d and experi- 
mented on above 1200 Ih-ing specimens, (sillected from all quarters 
of the world. Six species are now recognised in the genus Cueur- 
hita ; but three alone have been cultivated and concern us. namely, 
C. tnnrimtt and pfpe. which include all pumpkins, gourds, squashes, 
and vegetable marrow, and 0. the water-melon. These 

thri’e species are not known in a wild state : but Asa (iray gives 
good r»>asim for believing that some pumpkins are natives of N. 
America. 

These thro- si«Ties are closely alliiil. and have tlic same general 
habit, hut their innumerable varietic-s cau always be illstliiguished, 
according to Xaudin, by certain almost fixi»d eharaetera : and what 
is Btill more im]K>rt3nt, when cros.siil they yiidd no seed, or only 
sterile sml ; whilst the varieties si~inlimeonsly iiitercriiss with tho 
utmost freedom- Xandin insists strongly (p. 15i. that, though thesu 
three siHudes have varieil >«nny characters, yet it has 

been in so clos.-ly an analogous manner that the varieties can bo 
iiri'ungisl in almost parallel serii-s. as we have sw-n with the forms 
of «heat, with the two main races of the |K-acli. and in other cases. 
Though some of the varieties n^■ inronUBiit in eliaraeler, yef others, 
when grown siqiarafely undi-r uniform conditions of life, ari', as 
Xaudin rtqieatc-dly (pp. ti, IG. 3-i) urges, " donees d'lme stabilitu 
presquo compamljlu a celle des eipi-ees les mii'ux carocterisees. 
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One Tariety, TOranffin (pp. 43, 33), 1ms sucli prr'imtency in tvons- 
mitting its cliaractcr that when en>ss»-d with ntlii-r varieties a vast 
majority of the scttliings come true. Xauiliii, referring (p. 47| to 
C. pep'>, says that its races " no different di-s ces veritahles ijn'en 
CO (iu’ilies peiivent s'allier les lines aus autivs par voie d'liyliriilite, 
sans ipie ieur iloseendanee penle in fuoilte ile se inTpetuer.” If wo 
tviTo to trust to exti-nial ditli-rcnees alone, and give u]i tlu' test of 
sterility, a multitude of Kpeeii'.s would Lave to 1 h' fonued out of the 
vnrli.-lios tif thc'so thri-e »|K'cies of fucurhita. Many mitumlists at 
the present ilav lay far too little sin-ss, in my opinion, oii the test 
of sterility; yet it is not improbnlile that distinct spi-eies of plants 
after a long course of cultivation and variation may have their 
mutual sterility eliminntiii, as wi* hove eri'ry n'oson to iK'lieve lias 
occurn'il witli domesticated animals. Nor. in tin- caw of plants 
under cultivation, should we be justified in assuming that varieties 
never acquire a sliglit degree of mutual sterility, as-we shall more 
fully see in a future chajiter when certain facts are given on the 
high autliority of Gartner and Kolrenter.*” 

The forms of C. pcpo are das-sed by Xaudin under seven sections, 
eadi including subordinate varieties. He considers this jdant as 
probably the most variable In the world. The fruit of one variety 
(pp. 33. 46) exceeds in volume that of another by more than two 
thousand fold ! \^Tien the fruit is of very large size, the number 
proiluced is few (p. 45) ; when of small size, many are produced. 
No less astonishing (p. 33) is the variation in the shape of tlie fruit ; 
the typical form nppnn'ntly Is egg-like, but this becomes either 
drawn out into a cylinder, or shortened into n llat disc. We have 
also an almost infinite diversity in tlie colour and state of surface of 
the fruit, in the linrdni-ss botli of llic shell and of the flesh, and in 
the taste of tint flesh, which is either eTtreuiely sweet, farinaceous, 
or slightly bitter. The s<i-<ls als.i difTer in a slight degree in shapi-, 
and wonderfully in size (p. 34). namely, from six or seven to more 
tiian twenty-five millimeires in lengili. 

In the varieties wliich grow upright or do not run and idiml), tlie 
tendrils, though useles.« (p. 31), are either present or arc riqiresi-nled 
hy various semi nionsirons organs, or are cpiite abwul. Tlie ten- 
drils are even aliseiit in some nmning varielies in which tlie stems 
ari' much olongated. It is a singular fact tliat (p. 31), in all tho 
varieties with dwarfed stems, the leaves closely resemble each other 
in shatie, 

». 137. With resprct to NlcotlsDH, 'Cf 
KSlreuter. ‘Zirell* Forla.,' 1764, s. M 
though this i» a somewhat ililTerenl 



*" Gartner. 'BaslarderaeuguOfT.-l^iS, 

9. 87, and a, 169 with reepect to MiUe ; 
on Verbascum, idem, ss. 93 and l^'l ; 
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Tho., 0Uur.:tat. »1« Mi.™ in tl» Immnt.billlj of .pn.ta ntten 
fven in the most VAriable forms, the characters 
maintain timi, im.u lu *“ 

wWch ther cmsiiU-t of specific value are unclmnffeahU. To pve 
an examt.lo from a conscientious writer.'* who. relyinR on Ju® 
labours of M. Xaudin and rcferrinfr to the species of Cocurbita, 
savs " au milieu de toutcs les variations du fruit, les tiges, les 
leuil’les, li-s talic-s. los coroUes, les etamines resteut invariahles dans 
chaciiae d-elles." Yet >1- Saudin in describing Cueurhita pcpo 
(n 30) savs, " Ici, d-ailleurs, ce ne wnt pas seulement les fruits qui 
Itirieiit cVst auKsi le feuillagc et tout le port dc la plante Neiin- 
moins ie crois iiu’cn la distinguera toujours feciletuent des dims 
nutres especes si Ton veut ne i«s iK'rdre de viic lee caracteres dif- 
ff-rentieU que’je m-efforcc de fairs n-wortir. Cos caracteres sont 
quclquefoU peu marques : il arrive meme quo plusieura d eutrc eux 
sVffacent presque entierement. mais il en reste toujours Quclquc^ 
uns iiui rcL^nt robsorvateuT sur la voie." Now let it be nrted 
what a difference, with regard to the immutability of the so-called 
specific characters, this paragraph produces on the mind, from that 
above quoted from M. Godron. u . 

I will add another remark ; naturalists continually assert that no 
MrorttM ; but in ^ymstU. they nncouKlouBly ntsu. 

in a vicious circle ; for if on organ, let it be what it may, is highly 
variable, it is regarded ns unimportant, and under a systematic point 
of view this is ipiite correct. But a-« long as constancy is thus taken 
as the criterion of importance, it will indeed be long before an im- 
IKirtant organ can be shown to be inconstant. The enlarged form 
of the stigmius, and their sessUc position on the summit of tho ovary, 
roust he considered as imiKirtanl characters, and were used by Oa^ 
parini to separate certain pumpkins a.s a disrihef gr. 
savs (p. 20) these parts have no constancy, and m the Huwm ol tlui 
Turban varieliw of C. maiinM they sometimes r.-sume their ordi- 
nnrv structure. Again in C. mnrima. the earisds (p. 19) which form 
the Turban j.rojeei even a.s mueh as two thirds of their length out 
of the nreptnele. and this latter i«irl is thus wsluced to a sort of 
plulfonii ; Imt this ivmarkable strurtim- occurs only in certain vu- 
rieties and graduat.-s into the common form in which the carixds 
are almost entirely enveloiHil within the ^■cepUc1e. In MoffhaUi 
tlie ovarium (p. 50) varies gr.-atly in shap.-, bi'ing oval, nearly splie- 

ricnl, or r.vlindrical. mon- or less BWoUeli in the upin-r pari, or con- 

Btrieted round the niidille, and either straight or curv.-d- Wmn tho 
ovarium is short and oval the interior structure does not difier Irom 
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tlmt of r. W/MIHKI an.l/)p;w,Vat wLon it is t-longatwl tLe carpels oc- 
cu|i)- only llie terminal anil swollen ]Mirtion. 1 may add tliat in one 
variety of the cucumixT [Cwimi» t.rih'u) tltc fruit retjularly eon 
tuini* five earixta instead of tlirw.'“ I prosame that it will not he 
ai«|.iilcil tlmt we here have instances of frreat variability in orpans 
of the hiplii'St physiolopical imitortance, and with most plant s of tiie 
Lipliest clnssificatory iiuiiortance. 

Sapend and Naudin found that the cucumlxr (C. mffrua) could 
not be ornased witli any other epc-cies of the genus ; thorefotv. no 
doul't it is sixcilically distinct from the melon. This will appenrto 
most ]KTSt>na a superfluous statement : yet wo hear from Naudin 
lliBt there is a race of melons, in whicli the fruit is so like that of 
the cucumber, "both esternally and internally, that it U hardly 
possible to distinpuish the one from the other except by tin' loaves.” 
The varieties of the melon seem to be endless, for Naudin after sis 
years' study has not come to the end of them : he divides tliom into 
ten sections, inrludinp numerous sub-varieties which all intercross 
with perfect ease.'*’ Of the forms considered by Naudin to be va- 
rictw-s. botanists have made thirty distinct species! “and they iiad 
not the slightest acquaintance with the multitude of new forms 
which have appeared Mce their time." Not is the creation of so 
many species at all surprising when we consider how strictly their 
characters arc transmitti-d by seed, and how wonderfully they differ 
in appearance : “ Mira est quidem foliorum et habitus diversitas. 
sell multo mapis fructuum." says Naudin. The fruit is the valuable 
part, anil this, in accordance wiili tin* common rule, is tlie most mo- 
dified part. Some melons are only as large ns small plums, others 
lYi'ipli as much as sixty-ax pounds. One variety lias a scarlet 
fruit ! Anoiher is not mote than an inch in diameter, hut some- 
tiincs more than a yard in length, " twisiing about in all directions 
like a Bertxnt.” It is a singular fart that in this latter variety many 
imns of the iilant. namely, the stems, the f.vwstalks of the female 
lio«i rs, tlie middle lobe of the leaves, and especially the ovarium, 
, , .. -1. c-..:* *tl a «tmn<r tenilimcv to become 



suiiiiug the characteristic featun-s of distinct spi-cieB ami even oi 
distinct though alUed genera : thus tlie serpent-melon lias some re- 
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Bcmblanee to tlic fruit of Trii-homnthn anyuina ; we^liave wen tlmt 
oilier viivleties cloHely resemble rucumberB ; Bome Egyptian varie- 
ties have tlieir seeds attaehed to a portion of the inil)), and this is 
eliarueterlstic of eerlnin wild forms, luislly, a variety of melon from 
Algiers is ivmarkulde from announcing its maturity by “ a aitontn- 
lu’ous and almost sudd.m dislocation/' when deep cracks suddeiUy 
appear, and the fruit liUls to pieces ; and this occurs with the wild 

wto//oj'dif(i. rinally, M- Naiulin well remarks that tills "extra- 
ordlimry pnaluction of riicoB and vnrieHea by a single species, and 
their permanence when nr>t interfered witli by crossing, are phenes 
nu na well calculated to cause reflection.” 

Useful and Ounamental Tiief.s. 

Tkees dcservo a passing notice on account of the iinmerous varie- 
ties which they present, differing in their precocity, in their manner 
of growtli, foliage, and bark. Tlius of the common ash (Frixinus 
excelsior) the catalogue of Messre. Lawson of Edinburgh includes 
twenty-oue varieties, some of which differ much in their bark ; there 
is a yellow, a streaked reddish- white, a purple, a wait-barked and a 
fungous-barked variety.'” Of hollies no less than eighty- four \a- 
rleties are grown alongside each other in Mr. Paul’s nursery. In 
the case of trees, all the recorded varieties, as far as I can find out, 
have been suddenly produced by one single act of variation. The 
length of time required to raise many generations, and the little 
value set on tlio fanciful varieties, explains how it is that successive 
modifications Imve not been accumulated by selection ; hence, also 
it follows that we do not liero meet with sub-vaiieties subordinate 
to varieties, and these again mibonlinate to higher groups. On the 
f'onlinent, however, where tlie forests are more cnrefiilly attended 
to tlmn in England, AlpU. Po Candolle ““ says that tliiwe is not n 
forester who dees not seiiridi for seeds from that variety whicli ho 
esteems llie most valimblo. 

i)ur tisi'ful tnn's Imvo seldmu liecn i'X])Osed to any great change 
of conditions ; tliey Imvi' not been richly imuiureil, and llio English 
kinds grow niidcr tlwir proper climate. Yet in examining exteusivo 
beds of seedlings in nurseiy-giirdens considerable differences may 
be generally observed in tliem ; and whilst touring in England I 
have been surprised at liie amount of difference in the appearanco 
of the samo Bjiccies in our hedgerows and woods. Put os plants 
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Tar7 90 much in a (rulj- wild state-, it would be difficult for even a 
Bkiifiii botiinist to pronouuc-' whether, as I belic-ve to be the case. 
hi'ilp;>‘row trees vary more than those jrro"'tn)i >tt a primeval forest. 
TrtH*9 when piaiited by man in woocis or hedges Jo not grow when' 
they would uaturally be able to hold their pinee ugaiiist a host of 
eomiM'titors, nnJ arc therefore exposed to conditions mit strictly 
natural ; even this slight change would jtrobalily suffice tu rauso 
aeedliugs raised from such trees to be variable. Whether or not our 
half wild English trees, as a gem-ra! rule, an- more variablo than 
tn-i-B growing in their native fi>re*ts, there can hanily bt' a doubt 
that they have yielded a greater number of strongly marked and 
singular variations of structure. 

In manner of gmwtb, we have weejiing or pendulous varieties of 
the willow, ash, elm, oak, and yew. and other trees ; and this wei-p- 
ing halut is sometimes inherited, though in a singularly capricious 
manner. In the Loml>ardy poplar, and in certain fastigate or pyra 
midal varieties of thorns, junipers, oaks. &c., we haver an opposite 
kinil of growth. The Hessian oak.'*’ wliich is famous from its fasti- 
gate habit and size, bears hardly any resemblance in general appear- 
ance to a common oak ; “ its acorns are not sure to produce plants of 
the same habit ; some, however, turn out the same as the parent-tree." 
Another tastigate oak is said to have been found wild in the P>-renees, 
and this is a surprising circumstance ; it generally comes so true by 
seed, that De Candolle considered it as specifically distinct.'** Tlio 
fastigate Juniper (J7iiifnea) likewise transmits its character by 
Becd.”' Dr. Falconer informs me that in the Botanic Gardena at 
Calcutta the great heat cau.«es apple-trees to become fastigate ; and 
we thus see the same result following from the effects of climate and 
from an innate spontancons tendency.'** 

In foliage wo have variegated leaves which are often inherited ; 
dark purjih’ or red leaves, ns in the hazel, barbi-rry. and beech, the 
colour in these two latter trees h(-ing sometimes strongly and somo- 
tiinea weakly inherited : dei-plycut leaves; and leaves covered 
with prickles, as in thevark-ly of tlie holly well calleil/m>r, which 
is said to r<-produce itself by sisHi.*** In fact, nearly all the peruliar 
varieties evince a tendency, more or less strongly marked, to repro- 



. X* ' OsnJener's Clirfln..' ISIJ. p. -W- ' Jf umil of a Itort!cnllur»l Tour, 
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duce themsplvBS by seed.’” Tliis is to a eertam extent the case, ac- 
cording to Boac,'“ with throe farieties of the elm, namely, the broad- 
leafed, lime-leafed, and twisted elm, in wiiich latter the fibres of tlio 
•woid are twisted. Even witli the heterophyllous hornbeam (Car- 
piiuii betidua), which bears on each twig leaves of two shapes, 

■' several plants raised fromscjed all retained tiie same peculiarity. 

I will add only one other remarkable case of variation m foliage, 
namely, tlie occurrence of two sub-varieties of the asii with siniplo 
Instead of piunatcnl leaves, and which generally transmit their cha- 
racter by seed.’** The occurrence, in trees belonging to widely dif- 
ferent orders, of weeping and fastigate varieties, and of trees bearing 
deeply cut, variegaletl, and purple leaves, shows that these deviations 
of structure must result from some very general physiological laws. 

Differences in general appearance and foliage, not more strongly 
marked titan tliose above indicated, liave led good observers to ranit 
as distintd sviecics certain forms wliich are now knttwn to be mere 
variiities. Tims ii |ilane-tree long cultivated in England was con- 
sidered by almost every om; ns a North American species : but is 
now ascertained by oUl records, as I am informed by Dr. Hooker, to 
be a variety. So again tlio Thija peiuh'la or fiUformia was ranked 
by sucii good obstTvers as I.,nmbert, Wallich, and others ns a true 
species ; but it is now Itnown tlmt the original plants, five in numlier, 
siidileiilv appeared in a bed of seedlings, raised at Mr. Loddige 8 
nurserv’ from T. orieutnlU; and Dr. Hooker has adduct'd excellent 
evidena* tliat at Turin seeds of T. pcndHfns-havo reproduced tlie 
parent-form, T. orientnlin.'^' 

Every one must have noticed how certain individual tretes regular- 
ly put forth and shed their leaves earlier or later than olliers of the 
same spcidt's. There is a famous horse-chesnut in tiie Tnlleries 
wliich is named from leafing so much earllcc than the others. There 
is also an oak near Edinburgh, which retains itsleaves to a very late 
jx-rifxl. Thearj differences have been attributed by somo authors to 
tlie nature of the soil in whieli the trees grow ; but Archbishop 
\^'liately grafted an early tliorn on a late on*', and tice rersd. and 
both grafts kiipt to their proper periods, which tUfiered by about a 
fortuiglit, as if they still grew on their own stocks.'”' There is a 
t'oruish variety of the elm which is almost an evergn-en, and is so 
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tondor that the ehools ««■ often killed l>y the frost ; and the varit- 
tics of tin- Turkisli oak ty. cfrrit) may be arranged as deciduous, 
KiiUi-v.'igi'een, and evergreen. “* 

HuiMi Fir {Pinna •j/lreatrial—l allude to this tree as it l)oarB ou 
the iiueetlnn of the greater variability of our hedgerow trees com- 
|.no'd « iih thi>se under strictly natural conditions. A well-inforiuwl 
writer "’•ftatea that the Scvitch fir |>iv»enis few varieties in its nii- 
tivi- Scotch forests : but that it " varies much in figure and foliage. 
■■ und iu the size, ahsis-. and colour of its cones, when several gi'U. 
•' erations have In-en produced away from its native localitv." Thera 
is little doubt that the highland and lowland varieties difliT in iho 
value of their timlsT, and that they con be propagali.>d truly by 
sc'ed ; thus justifying Is^udou's reniork, that “ a variety is ofti'n of 
as much importance as a species, and sometimes far more so." 1 
way mention one rather important point in which this tree occn- 
donally varies: in the classification of the Conifene, sectiona aro 
founded on whether two, three, or five leaves are included in the 
same sheath ; the Scotch fir has properly only two leaves thus en- 
closed, but specimens have been observed with groups of tbreo 
leaves in a sheath. '** Besides these differences in the scmi-culti- 
vated Scotch fir. there are in several pans of Europe natural or geo- 
graphical races, which have been ranked by some authors as dis- 
tinct species.’*’ Loudon’" considers P. pumilio.\xi\]i its several 
sub-varieties, as ifugkiia, nnna. &c.. which differ much when planted 
in different soils and only come •' tolerably true from seed," as alpino 
varieties of the Scotch fir; if this were proved to be the case, it 
would be on interesting fact as showing that dwarfing from long 
exposure to a severe climate is to a certain extent inherited, 

Thi’ JIatet/torn{Cralfrgu3 orgennthn) has varied much. Besides 
endless slighter variations in the form of the leaves, and in the size, 
hardness, fleshiness, and shape of the berries. Ijoudon"* enumerates 
twenty-nine well-marked varieties. Besides those cultivated for 
their pretty flowers, there are oihera with golden-yellow, black, and 
■whitish berries; others with woolly berries, aud others with re- 
curved thorns. Loudon truly remarks that the chief reason why 
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tlio ba^vtLom bBS yielded mote variedes than most other trees, is 

that curious nurserymen select any remarkable rarity out of the 

immense beds of seedlinRS wluoh are annually raised for making 
iiedees The dowers of the Hawthorn usually include one to 

,hr^ pUUls; but in two varieties, named nod 

there is only a sin-'le pistil; and d'Asso states that the common 
thorn in SrLn is constantlv in ibis sUte - There is also a vaHety 
which is a^^alous, or has its petals reduced to mere ^diments. 
Tlie famous aiastonbury thorn flowers and leafs low^a e c" 
I)«emVr. at which time it bears berries produced from an ^ r 
crop of flowere.-’ It is worth notice that several rnru'tKS of the 
liawtliorn. as well as of the Ume and jumper, are very d.stmct m 
tlieir foliage and habit whilst young buy n ilje W 

forty years become extremely like each other ' ^h S 

of the well-known fact that the deodar, the cedar of Lebanon and 
that of the Allas, are distinguislu-d with the greatest ease whUst 
young, but with difflculty when old. 

Flowers 

I sn VI L not for several reasons treat the variahility of plants which 
are cultivated for their flowers alone at an.v groat length. Many of 
our fBv.mrite kinds in their present slate are the descendants of two 
or more species crossed end commingled together, and this circum- 
stance alone would render it difficult to detect the differences due to 
variation. For instance, our Ih^es, Petunias, t'a Iceolanas, h ucl sias, 
Verbenas, Oladioli. Pelargoniums. ic„ certainly have had a multiple 
origin. A botanist well aenuainted with the parent-forms would 
probably detect some curious structural differences in tlieir crossed 
Lud cultivated descendant ; and he would certainly o^erve myy 
now and remarkable constitutional peculiarities. 1 will give a uw 
instances, all relating to the Pelargonium, and taken clii^y from 
Mr a famous cultivator of this plant: some varieties ro- 

quire more water than others : some are - very impatieut of tlio 
knite if too greedily used in making cuttings some, when jioltod, 
scarcely “ show a root at the outside of the ball of the earth ; ono 
variety requires a certain amount of confinement in the pot to make 
it tlirow up a flower-stem ; some varieties bloom well at the com- 
mencement of the season, others at the close; one variety is 
known,"' which will stand “even pine-apple top aud bottom heat, 
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whlinnt lonkinjr any more drawn tliaa if it Imd stood in a common 
ftri'cnUonBo; and Blanclia Klinir peems ns if made on purpose for 
RvowiuK in winter, like many bun)s, and to rest all suinmer.” 
Tlii'se odd einistitatiuiml peculiarities would fit a plant rvlien };row- 
Idk ill a state of nature for widely dift'ereut circumstances ami 
clitnati'S, 

Klms-ni! possess litlli' interest mttlcr our present point of view, 
lieeanse they liavc been nlmost exclusively attimded to iiml selected 
for tiieir beautiful colours, size, perfect outline, and nmuner of 
Ewwtli. In these particulars hardly one lonir-eultivatud llowercan 
be named wliicli lias not varied preatly, W'hat doi's a florist caro 
1(U' the shajie and structure of tlm orpiuis of frui'tiUcatiou, unless, 
indeeil, thi\v add to the beauty of the limver? tVlien this is (ho 
cose, flowers bl;cotne modified iu ini|)orlant points; stamens and 
pistils may be converted into petals, and additional jictals may bo 
developed, as in all double tlowers. Tlie process of jjradunl sidection 
by which flowers have been rendered more and more double, each 
step in the process of conversion being inherited, has been recorded 
in several instances. In the eo.called double tlciwers of the Compositee, 
the corollas of the central florets are greatly modified, and the modifi- 
cations are likewise inherited. In the columbine (Aqdilegia vulgaris) 
some of the stamens are converted into petals having the shape of 
nectaries, one neatly fitting into the other ; but in one variety they 
arc- converted into simple imtalB."* In the hose and hose primula, 
the calyx becomes brightly coloured and enlarged so as to rescmilila 
a corolla ; and Mr. W. Wooler informs me that this peculiarity is 
transmiued: for he crossed a common polyantlius with one having 
a coloured calyx,'” and some of the seedlings inlierited the coloured 
ealvx durin" at least six gein'ratious. In tlio “ hen-and-chicken” 
daiav the main flower is eurroumled by a brood of small flowers de- 
velo’pi'd from buds in tin; axils of the scales of the involucre. A 
wnuilerfal i>oppy has been described, in which the stamens are con- 
virted into pistils; and so sirietly was this peculiarity inherited that, 
out of I, el seedlings, one aloiuTi'ViTted to the onlinary and common 
typo-'” Of the coek'seomb {Velosia cvistntn), wliieh is an annual, 
tiiera are several raees in which the flowerslein is wonderfully 
" fasciated" or coni|iressed ; ami ono has been exhibited *’• actually 
eightiTn iaclies in breadth. I’eloric races of OUfuiain tiudosa uud 
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Antirrhv<nm mnju» c*n be propaffated by seed, and they differ in a 
wouderful maimer from tlie typical form belli in structure and ap- 

much mor.' remarkable mwlificalioii has been recorded by Sir 
William and Dr.HiKiker in Br/zeiiwi/nVi'd"- This plant pro|K-rly 
produces male and female flowers on the same fascicles ; and in the 
female flowers the iH-riantU is superior ; hut a plant at Kew produced, 
besides the ordinaiy flowers. oHuts wl.icli graduat.-d towards a per- 
feet liermaplirodite structure ; and in these flowers the i>enaiitli wna 

infr'rior To showthe importance of this modification under a classi- 

ficatori- iKdnt of.Tiew. 1 mar quote what Prof. Harvey says, namely, 
that had it " occiured in a slate of nature, and had a botanist col- 
lected a plant with such flowers, he would not only have placi-d it 
in a distinct genus from Begonia, but would probably have wn- 
Bidered it as the type of a new natural order." This modification 
cannot in one sense be considered as a monstrosity, for analogous 
structures naturallv occur in other orders, as with Saxifrag^ and 
Aristolochiaoefe. The interest of the case is largely added to by Mr. 
C. W. Crocker’s observation ibat seedlings finm the normal flowers 
produced plants which bore, in about the same proportion as the 
parent-plant, hermaphrodite flowers having inferior perianths. The 
hermaphrodite flowers fertilised with their own pollen were sterJe. 

If florists liad attended to. selected, and propagated by seed other 
moditieations of stmetnre besides those which are beautiful, a host 
of curious varieties would certainly have been raised ; and they 
would probably have transmitted their cliaraeters so truly that the 
cultivator would have felt aggrieved, as in the ease of culinary 
vf cetalilPS, if his whole bed had not presented a uniform appearance. 
Florists have atlendi-d in some inslancw to the leaves of thc-ir plant, 
ami have thiu pr-Hluced the most elegant and s.vmmotncal patterns 
of white, red, anil green, which, as in the case of the i>olargomum. uro 

soiiictiraesstrictlviiiherited.'’* Anyonewliowillhabjiuallycsamiue 
higUiy-cumvated Uowere in ganlens and greenhouses will obst'rve 
numepousdeviationsin structure ; but most of tliese must be ranked 
ns mere roonstrositii-s, anil are only so far interesting as showing 
Low plastic the organisation becomes under high cultivation, trom 



cker in ‘OinltMfs Chtoa.’ ’irfl. D- B«Iod, la ' Jouranl nt Uortlculture.' 
.MS,' 1501.I..M. 

'•Alph. de Candolle, •COogripa. 
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tbis point of view sucli works as Proft'ssor Moquin-Taadon's ' Tira- 
tcilogie ■ are higiily instructive. 

Hoars. — Tboao flowers offer an instance of a number of forma 
generally ranked as aperies, namely, Ji. eentifolia, galiicn,, alba, da- 
mi7are«<». spinoaissima, brarlrnta, Indira, temprrfitrrcns, mosrhata. Sic., 
wlucli have largely varied and been intereriissed. The genus Rosa 
is a notoriously (Rfflcult one, and though some of the above forms 
are admitted by all botanists to bo distinct ai'eciea, others are doubt- 
ful ; thus, with respect to the British forms, Babington makes si-ven- 
teen, and Bcntham only five sijecies. The hybrids from some of tho 
most disiinrt forms— for instance, from 7i. Indira, fertilised by tho 
pollen of B. eentifolia— pvoduae an abundance of seed ; I stale this 
on tho authority of Mr. lUvors,*” from whoso work 1 havo drawn 
most of the following stalemonfs. As almost all the nborigliial 
forms brought from dilTeront countries havo been crossed and re- 
crossed, it is no wonder that Targioni-Toazotti, in spoalsing of th(> 
common rosc-s of the Italian gardens, remarks that “ tho native 
country and precise form of tho wild typo of most of them are in- 
volved in much uncertainty,” Nevertheless Mr, Rivers in refer- 
ring to 11. Indirn Cp. OH) says that tho descendants of each gniup 
may geiierany be recognised by a closo observer. The same author 
often speaks of roses as having been a little hybridised i but it is 
evident that in very many cases the differenees due to variation and 
to hybridisation can now only ho conjecturally distinguished. 

Tire species have varied both by seed and by buds : sueh modified 
buds being often railed by gardeners sports. In tlie following chap- 
ter I shall fully discuss this latter subject, and shall show that hud- 
variations cun be propagated not only by grafting and building, but 
often even by seed. Whenever a now rose appears wdth any pecu- 
liar character, however priuluced, if it yields seed, Mr. Rivers (p. 4) 
fully expects it to become the pan'nt-typc of a new family. The 
tendency ti> vary is so strung in some kinds, a.s in tho Village Maid 
(Rivers, p. 10), that when grown in difTormt soils it varies so much 
in colour that it has been thought to form several distinct kinds. 
Altogether the number of kinds is very great : thus M. Deaportes, 
in Mb Catalogue for 1829, enumerates 2.u02 as cultivated in France ; 
hut no doubt a largo proportion of these are merely nominal. 

It would be useless to specify the many points of difference be- 
tween the various kinds, but some constitutional peculiarities may 
he mentioned. Several French roses (Rivers, p. 12) vrill not succeed 



■ Rote Amateur's Guide, ■ T. Rirere, ‘ Jauraal Uort. Sec.,' vol. Iz. 18S6, 

188T, p.21. p. 183. 
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in England ; and an excellent horticultorist remarks, that Even 
in the same garden you will find that a rose that will do nothing 
under a south wall will do well under a north one. That is the case 
with Paul Joseph here. It grows strongly and blooms heautifully 
close to a north wall For three years seven plants have done noth- 
'ing under a south wall.” Many roses can ho forced, "many aro to- 
tally unfit for forcing, among which is Oeneral Jacqueminot,” ““ 
From tlie effects of crossing and variation Mr. Rivers enthuBiastically 
anticipates (p. 87) that the day wiil come when all our roses, even 
nioss-ri>aea, will have evergreen foliage, brilliant and fragrant flowers, 
and the habit of blooming from June till Xovemher. “ A distant 
view this seems, but perseverance in gardening will yet acliiiivo 
wonders," us assuredly it has already achieved wonders. 

It may be worth while briefly to give tbe well-known history of 
one class of roses. In 1703 some wild Scotch roses (U, ipUtosisirima) 
were transplanted into a garden : and one of these bore flowers 

slightly tinged with red, ftom which a plant was raised with semi- 
monstrous flowers, also tinged with red ; seedlings from liiis flower 
wers semi-double, and by continued selection, in about nine or ten 
years, eight sub-varieties were raised- In the course of less than 
twenty years these double Scotch roses had so much increased in 
number and kind, that twenty-six well-marked varieties, classed in 
eight sections, were described by Mr- Sabine. In 1841 it is said 
that three hundred varieties could be procured in the nursery-gar- 
dens near Glasgow ; and these are described as blush, crimson, pur- 
ple, red. marbled, two-coloured, white, and yellow, and a« differing 
much in the size and shape of the flower. 

Pansi/ or Hcarlitntt ( rie/<i trlrolor, keX — Tlie history of this 
flower seems to be pn'tty well known ; it was grown in Evelyn's 
garden in 16s7 : but the varieties were not atieuded to till 1810- 
1813, when Lady Monke, together with Mr. I«eo the well known 
nurseryman, energetically commenced their culture; and in th<> 
course of a fc-w years twenty varieties could he purchased.'” At 
about the Sami' period, namely in 1813 or 18U. Lord Gambier col- 
lected some wild idante, and his gardener, Mr. Tlioinsnu. cultivated 
them togeilier with some common garden varieties, and soon effect- 
ed a great improvement. The first groat change was the convoraion 
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of the dnrk lines In the centre of the flower into a ilark eye nr centre, 
which at that period had never been seen, hut is now considered 
one of the chief reqnisiti.s of a first-rate flower. In 38W a book 
entirely devoted to this flower was publisheil, and four hundm! 
named varieties were on sole. From these eircumstanci's this plant 
Beeined to me worth studyinp, more espi-eially from the preut con- 
trast Is'tween the small, dull, elonpated, irrepular flowers of the 
wild pansy, ami the beautiful, flat, symmetrical, circular, velvet liku 
flowers, more thnu two inches in diameter, mapiiificeatly and va- 
riously colouH'd, which are exhibited at our shows. But when I 
came to imiuirc more closely, I fimod that, thoupli the varieties wi-ro 
so modem, yet that much confusion and doubt prevailed aliout their 
pareutape. Florists believed tliat the varieties are liesceuded 
from several wild stocks, namely, 11 tricolor, hitea, grandiforn, 
nm«»m,and .4ffaictr,nioreor less intercrossed. And when I looked to 
botanical works to ascertain whether these forms ought to Ikj rank- 
ed as species, I found equal doubt and confusion, Viola Altnica 
seems to be a distinct form, but what part it has played in the origin 
of our varieties I know not; it is said to have lieen crossed with 
V. luten. Viola amcena'’* is nowIock<Ki at by all botanists as a 
natural variety of Tl granifijlora ; and this and 11 ixidctica have 
been proved to t>e identical with F. luUa. The latter and Tl tricolor 
(including its admitted variety V. artensii) are ranked as distinct 
species hy Babington ; and likewise by M. Gay,*** who has paid par- 
ticular attention to the genus ; hut the specific distinction between 
V- lutca and trieolor'ia chiefly grounded on the one being strictly 
and the other not strictly jK-rennial. as welt as on some other slight 
and unimiiortnnt differences in the form of the stem and stiimles. 
Bentliam uniti« these two forms ; and a high authority on such mat- 
ters, Mr. H. C. Watson.*” says that, " while V.tridior pa-sses into 
V. arveiud/i on the one side, it op(>roximatea so much tntvards 11 lu~ 
trn and H Curtini on the othi'r side, that a distinction becomes 
scarcely more easy between them." 

lienee, after having carefully compared numero>« varieti.'s, I 
gave up the attempt a.s too difficult for any one except a professed 
botanist. Most of the varieties present such inconstant rharaeters, 
that when grown in poor soil, or when flowering out of their 




© The Complete Work of Charles Darwin Onlir 



444 



FLOWEUS. 






proper eeasoD. they produce differently coloored .md much smuller 
CuUivutor; epeukof this or thst kind ssbemg remarkuhly 
constant or true ; hut hy this they do not mean, as to other case^ 
tlmt the kind transmiU iu character by seed, but that the tndtvtdual 
niant does not change much under cultuie. The pnncipie of m 
h! r^cThouever, dt« hold good to a certain «t»t even with the 
flc.,-iinu varieties of the Heanease, for to gain flood sons it is mdis- 

» »w It. "t -"«■ '•™nt.l«. it mrj VB» 

poed.hed a few almost wild seedlings often reappear through rover. 
Sion, tin comparing the choicest T.rielies with tho 
wild forms besid.«s the difference in the sise, outline, and colour of 
the fl.m-er*. the loaves are seen sometimes to differ in shape as dt^ 
the calTX occasionally in tho length and br.-adth of the sepals. The 
differoices in the ft.rm of the necUry more tn 

because charaelere derived from this organ have been much used m 
the discrimination of most of tho species of Viola In a large num- 
ber of flowers compared in 1842 1 found that m the greater number 
the nectarv wa« sir^ght ; in others tlioextremity was a liithuumed 
mrr^ls duwnwanis. or inwanls. so .» to b,- completely hooked : 
in others instead of Ix-ing h.*kcd. it was lies! lumod it.ctani^larly 
downwards, and then beuhwards and upwards : m others Uio «■ 
miiv was considerably enlargisl . and lastly, in somu the l-asal 
ran was depre»s.sl, la-coming, as usual, laterally c<.mpress.-d to- 
In . l.rc nn.nlHT of to-™, » >1-. "I'-™ 
tana, mmlnnl ta in 1(00 i™. . nanB.ry-tart.n m . d.®™! 
imrt of England, the nectary hardly vaned at nil- ^ow M- <lay 
L.VS that in certain districts, .sopccially in .\uvcrgno, the notary of 
wild V varies in the manner just deacnl..-d. Must wn 

conclude from this that the cultlvst.-O variefii-s first ment Icm-d wc 
an descend.1 front 

whieh the nectary, aec.rJiug to M. .lay, is subji.-t W littlo 
variation? Or is it not more prol»ble tliat both tbeeo wild fonus 
would be found under other conditions to vary in the ^me manner 
and degree, thus sliowing that they ought not to be ranked oa 

speciricallv distiuctl , i.. 

The Ihihlhi has been ref,-rred to by almost every author who has 
written ou tlu- variation of plants, la-cause it is believed tl.at al the 
varieties are descended from a single species, and la-cause all have 
urisen since 1802 in France, and sinee 1804 in England. " Mr. 
Suhine n-marks that " it se-ems as if some period of cultivation had 



1, ?oc,,- TOl L 1SI2, 



4, Vi. A KiulHloatle 



variety was proiluccil la U 
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been required before the fixed qiialitiea of tbe native plant gavB way 
and beffan to sport into those changes which now so deliglit us.” 
The flowers have been greatly niudified in shape from a flat to a 
globular form. AnemouB and ranuncuhis-lilte races,”" which ditfer 
in the form and arrangement of tlio florets, have arisen ; also 
dwarfeil races, one of which is only eighteen Indies in heiglil. The 
seeds vary much in slzo. The petals are uniformly coloured or 
tipjied or striped, and present an almost infinite diversity of tints. 
St'c'dlinga of fourteen difll-rent colours”' have been raised from the 
same plant ; yet, as Mr. Saliino has remarked, ” many of the sood- 
lings follow their parents in colour.” The [icriod of flowiTiug has 
been considerahly hastened, and this has probably been l•ffo^t(■d by 
continued selection. Salisbury, writing 1808, says that they then 
flowered from September to November; in 1838 some new dwarf 
varieties began flowering in June ; and Mr. (Irlevo informs luo 
tliat tiio dwarf purple Zelinda in bis garden is in lull liloom by tlio 
tnlddls of June and sometimes even earlier. Slight constitutional 
difl'erenec's liave lieen obsigved between certain varieties : tlius, some 
kinds succeeil much lietter in one part of England than in anotlKT;'"" 
and it hnsliern noticed tliat some varieties require mudi more mois- 
ture tlian otiiera.'"' 

tf ueli flowers as tlie earnatirm, common tulip, and hyacinth, whieli 
are believed to bo deseomled. each from a single wild form, present 
inuumeraiiii) varieties, diflering almost exclusively in the size, form, 
and colour of tlie flowers. These and some ntlier anciently cultivated 
])lantB which have heen long pnq>agated hy oft'sets, ]npings, Imllis, 
&c„ become so excessively varialilc*, that nlraost eacli new i)lant 
raised from seial forma a now variety, “ all of wliicdi to describe 
particularly," asoldUerarde wrote in IflOT, "were to roll Sisyplins's 
stone, or to number ihe sands.” 

llyaHhih {ll’jacintkui oricnMu).—lt may. howi'ver, ho worth 
while to give a short account of tiiis plant, which was Introduced 
into England in IflHfl from tho Levant.”* Tlie petals of the original 
flower, says Mr. Paul, were nariviw, wrinkled, pointed, and ol a 
flimsy texture ; now they aro broad, smooth, solid, and rounded. 
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The erectncsa. breadth, and length of the whole Bpike, and the size 
of the flowers, have all increased. The coloora have been intensified 
and diversifiek (lerarde, in 1597, enumerates four, and Parkinson, 
in 1029, eight varieties. Now the varieties are vetj- numerous, and 
they were still wore numerous a century ago, Mr. Paul remarks 
that " it is interesting to compare the Hyacinths of 1629 with those 
" of 1804, and to mark the improv-unent. Two htindred and tiiirty- 
'■ five years have elapsed since then, and this simple flower serves 
■■ well to illustrate the great fact that the original forms of nature 
do not remain fitted and stationary, at least when brought under 
" cultivation, IVhilo looking at the estremes, wo must not how 
•' ever forget tliat tliero arc intermediate atage-s which are for the 
most i>art lost to us. Nature will anmetime-s indulge herself with 
•' a leap, but ns a rule her mareh is alow and gradual.” lie adds 
that the cultivator should have "In his mind an ideal of beauty, for 
'•the Milisation of wlilch he works with head and hand." Wethus 
Ri’c how clearly Mr. Paul, an eminently successful cultivator of this 
floxviT, ai'iireciales the action of methodical selection. 

hi a curious and apparently trustwortliy treatise, puidisheil at 
Amsterdam in 1708, it is slati'd lliat m-avly 2000 sorts were then 
known ; hut in 1«0 I Mr. Paul found only 7U0 in the largeBt gnnh-n 
at Haarlem. In this tri'aiisc it is said that not an instance is known 
Ilf any one variety reiiroducing itself truly liy seed; tlie white kinds, 
h"we\er, now almost always yield white hynrinths, and the yel- 
low kinds come nearly true. The hyacinth is remarkable from hav- 
ing given rise to varieties with bright blue, pink, ami distinctly 
yellow flowers, Tliesc three primary colours do not occur in file 
varieties of any other siiecies ; nor do they often all occur even in 
the distinct species of the same genus. Allliougli the several kinds 
of hvaeintlis ditter but slightly from eacli other except in colour, yet 
each kind has its own individual character, which can he recognised 
by a highly educati-d eye ; tluis tlie writer of the Amsterdam trea- 
tise Bssi-rts (11. 43) that some expe-rienced florists, such as the famous 
U. Voorholin, seldom failed in a collection of above twelve hundred 
sorts to recognise each variety hy tlio bulh nlime I Tliis same writer 
mentions sonio few singular variations: for iustance. the hyaeiiith 
commonly produces six leaves, but there is one kind (p. 33) which 
scarcely over has more Ilian three leaves ; another never more than 
five; whilst ollieFS regularly produce either seven or right leaves, 
A variety, called la Coriplu’e, invariably produces (p. 110) two fiower- 



'lies JaciatlicR, iJs leur Aaatomle, i*' Alpb. do Candolle, 'Geo^apk. 
Iloproduotlon, ot CuUue,' Anialerdain, Bol..' p. lUSC. 
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Btems, united togptlier and covered hy one skin, Tlie flower stem 
in anotlier kind (p. 128) comes out of tlie ground in a coloured 
eheatla, before the a]ipearanco of the leaves, and is consequently lia- 
ble to suffer from frost. Another variety always pushes a sccoiiii 
flower-stem after the first has begun to develop itself. Ijistly, white 
hyacinths with red, purple, or violet centres (p. 129) aro the most 
liablo to rot. Thus, the hyacinth, like so many previous plants, 
wiien long cultivated and closely watched, is found to offer many 
singulai variations. 

In tliG two last chapters I have given in some detail 
the range of vari.ation, and tho history, as fir as knowtt, 
of a considorahle mimher of plants, which have been cul- 
tivated for various purposes. But some of the most va- 
ri.able plants, such as Kidney-beans, Capsicum, Millets, 
Sorghum, itc,, h.ave heon passed over; for hotani.sts are 
not agreed which kinds ought to rank as species and 
which as varieties; and the wild parent-species are un- 
known.'’* Many pliinls long cnltivaled in tropical coun- 
tries, such as the Banana, have produced inimeroiis varie- 
ties; but as these have never been described with even 
moderate care, ^hey also are here passed over. Never- 
theless a sufficient, ami perhaps more than sufficient, num- 
ber of c.ascs have been given, so that the reader may ho 
enabled to judge for himself on the nature and extent of 
tho variation wliich cultivated plants have undergone. 



Alpli. do Candolle, ' QdoErnpb. Pol.,' p. 969. 
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CHAPTER XI. 

ON BOD-VABIATION. AND ON CERTAIN ANOMALOUS 
MODES OF REPRODUCTION AND VARIATION. 

BI'D-VAIUATIONR IM THE PEACH. PLlTt, CnF.RRT. VHCE, GOOSE- 
BEBRT, cmRAST, AJiD BANANA, AS SHOWN BT THE MODITUil> 
FRVIT — IN FLOWERS; CAMELLIAS. AZALE.AS. CHRYSANTHEMUMS, 
ROSES, ETC.— ON THE RUNNING OF THE COLOUR IS CARNATIONS 
—BUD- VARIATIONS IN LEAI-ES —VARIATIONS BY SUCKERS, TU- 
BERS, AND BULBS — ON THE BREAKING OF TULIPS — BUD-VARIA- 
TIONS GRADUATE INTO CHANGES CONSEIIUEST ON CHANGED 
CONDITIONS OF LITE — CYTISUS ADAMI, ITS ORIGIN ANT) TRANS- 
FORMATION — ON THE UNION OF TWO DIFFERENT EMBRYOS IS 

ONE SEED THE TRIFACLU. ORANGE — ON REVERSION BY BUDS 

IN HYBRIDS AND MONGRELS — ON THE PRODUCTION OF MODIFIED 
BUDS BY THE GRAITINO OF ONE VABIETY OR SPECIES ON 

ANOTHER ON THE DIRECT OR IMMEDIATE -ACTION OF FOREIGN 

POLLEN ON THE MOTHER-PLANT — ON THE EFFECTS IN FEM.ALE 
ANIMALS OF A FIRST IMPREGNATION ON THE SUBSEI^UENT OFF- 
SPRING — CONCLUSION AND SUMMARY. 

Tins chapter will be chiefly devoted to a subject in many 
respects important, n.Tinely, bud-variation. By this term 
I include all those sudden changes in structure or ap- 
]iearance which occasionally occur in lull-grown plants 
ill their flower-buds or loaf-buds. Gardeners call such 
changes “Sports;” but this, as previously remarked, is 
au ill-defined expression, as it has often been applied to 
strongly marked variations in seedling plants. The dif- 
ference between seminal and bud reproduction is not 
BO great as it at first appears ; for each bud is in one 
sense a new and distinct individual ; but such indi- 
viduals are produced through the formation of various 
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kinds of buds without the aid of any special apparatus, 
whilst fei'lile seeds arc produced by the concourse of the 
two sexual elements. The modifications which arise 
through bud-variation can generally be propagated to 
any extent by grafting, budding, cuttings, bulbs, ifcc., 
ami occasionally even by seed. Some few of our moat 
beautiful and useful productions have arisen by bud- 
variation. 

Bud-variations have as yet been observed only in the 
vegetable kingdom ; but it is pro})able that if compound 
animals, such as corals, itc., had been subjected to a long 
course of domestication, they would have varied by buds ; 
for they resemble ]>lants in many respects. Thus any 
neiv or jiecuUar character presented by a compound 
animal is propagated by budding, as occurs with differ- 
ently coloured Hydras, and as Mr. Gosso has shown to 
bo the case with a singular variety of a true coral. Va- 
rieties of the Hydra have also been grafted ou other 
v.arieties, and have retained their character. 

I will in the first place give all the cases of bud-varia- 
tions which I have been able to collect, and afterwards 
show their importance. These cases prove that those 
authors who, like Pallas, attribute all variability to the 
crossing cither of distinct races, or of individuals belong- 
ing to llie same race but somewliat different from each 
other, arc in error; as are those authors wlio attribute 
all variability to the mere act of sexual union. Nor can 
we account in all cases for the a))peariincc tlirough bud- 
variation of new characters by the principle of reversion 
to long-lost characters. Ho who wishes to judge how 
far the conditions of life directly cause each particular 
variation ought to reflect well on the cases immediately 
to be given. I will commence with bud-variations, as 
exhibited in the fruit, and then pass ou to flowers, and 
finally to leaves. 

Peach {Amygdalus PerHca ). — In the last cliapter I gave two 
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cases of a peacli-almnnd and doulile-flowered almond whicli sudden- 
ly produced frxiit closely resembling true peaclies. I liave also 
recnnled many eases of peach-trees producing huds. which, when 
developed into branches, have yielded nectarines. We have seen 
that no less than sis iiara»-d and several unnamed varieties of the 
peach have thus produced several varieties of nectarine. I have 
shinvn tliat it is highly improbable that all these peach-trees, soma 
of wliich are old varietii-s, and have l>een propagated hy the mil- 
lion, are hybrids from the poach and nectarine, and that it is 
opposed to" all analogy to attribute the occasional production of 
nectarines on pench-trees to the direct action of pollen from some 
neighbouring nectarine tree. Several of the caft's are highly ro* 
markable, because, firstly, the fruit tlius proiluccd has soiuetimeB 
bi’cn in part a nectarine and in part a i«ach : secondly, hccuuso 
nectariues thus suddenly jiroducod have reproduc<4 themselves by 
seed ; and thirdlv. because neclarim-s are produced from peach-trees 
from s<‘ed us well as from buds. The six-d of the ncciorine, on the 
other hand, occasionally produces peaches ; and wo have seen In 
ouo instance that a nectarine-tree yielded peaches by bud-variation. 
As tho iK>ach is certainly the oldest or primarj- variety, the pro- 
ducticin of peaches from nectarines, either hy seeds or buds, may 
perhaps be c-onsidered as n case of reversion. Certain trees have 
also been describe.! as indifferently hearing iH-aches or noctannes, 
and this may ho considered as bud-variation carried to au estrennu 

*^'The tjroM mianonnt peach at Montreuil produced " from a siwrt- 
iug branch" tlte gr<«»r mignontie (MTttiK, "a most excellent varie- 
IV," which rii>cus its fruit a fortnight later than tho parent tree, 
and is equally good.’ Tliis same peach has likewifc produced hy 
hud-variation tho early gro*sr mignoniie. llunt s large tawny nec- 
tariuu " originated from Hum’s small tawny nectarine, hut not 
through seminal repriKluciiou."* 

r/ums.— Mr. Kuight stnles that a tree of the yellow magnum 
bonum plum, forty years old. which had always borne ordinary 
fruit, produced a branch which yielded red magnum bomims.’ 
Mr. Rivers, of Snwbriclgc-wurtb. informs me iJan. 1S6-1) that a siu- 
gle tree out of 400 or 500 trees of the Early Prolific plum, which 
is a purple kiuil, descended from an old Freneh variety hearing 
purple fruit, produc'd when about ten years old bright yellow 
[iluins ; these differeil in no respect exeejit colour from those ou 
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the other trees, but were unlike any other known kind of yellow 

Cherry (Priinvi rrmutw).— Mr. Kuiglit has recorded tWfm) tlio 
case of a hrancli of a May-Duke cherry, which, tlinuoii certainly 
never g:rafted, always produceil fruit, ripening later, and more ob- 
long, than tlie fruit on tlic other branches. Another account has 
been given of two May-Duke cherry-trees in Scotland, with branches 
bearing oblong, and very fine fruit, which invariably ripened, as in 
Knight's case, a fortnight later than tlie other cherries.* 

Grapr$ (cilia vinifera ). — Tlie black or purple Frontignau in ono 
case produced during two successive years (and no doubt perma- 
nently) spurs wliicli bore wliite Frontignan grapes. In anotlier 
case, on the same foot-stalk, the lower berries “ were wcll-eolonred 
black Frontignans ; those next the stalk were white, witli tiie ex- 
cc'ptioii of one black and one streaked berry and altogetlter tbero 
were fiflren black and twelve white lierries on tlie same stalk, la 
another kind of grape black and amber-coloured berries were pro- 
duced in the same cluster.* Count Odart describes a variety wliieli 
often bears on the same stalk small round and large oblong ber- 
ries ; tliougli the slmpe of the berry is generally a fixed character.'' 
Kero is anotiier striking case given on the excellent auiliority of 
M. Carrierc;' “a black Hamburgh grape (Frankentlial) was cut 
down, and j'roduced ihtei' suckers ; one of these was layeivd, and 
after a time produced much smaller berries, which always ripened 
at lea.st a fortnight earlier ilian the others. Of the remaining two 
suckers, one produced every year fine gra])es. whilst the other, 
although It set an abundance of fruit, matured only a few, and 
these of inferior quality. 

Oooaeberry (Rihea grouulnria ). — A remarkabie case has been de- 
scribed by Dr. Lindiey * of a bush wliich bore at tlie saino time no 
less than tour kinds of berries, namely, hairy and red, — smootli, 
eniall and reil, — green, — and yellow tinged -with buff : the two lat- 
ter kinds liad a different fiavuiir from the red berries, and tlieir 
seeds were coloured red. Three twigs on this bush grew close 
together; the first bore three yellow berries and one red; Iho 
second twig bore four yellow and one rod; and the tliird four red 
and one yellow. Mr. I,axtoD also informs me that he has seen a 
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Red 'WarriD'rtcm goosebeny bearing botU red and yellow fruit on 
the same branch. 

Cin-raiit (ifiVvd ru^rKm).— A hush purchaacd as the Champagne, 
which is a variety that bears bluah<oloured fruit intermediati- be- 
twei'n red and white, produced during fourteen years, on sejiarate 
branches and mingled on the same branch, berries of the red, 
white, and chnmpagne kinds.'* The suspicion naturally arist’s 
that this variety may have originated from a cross between a 
red and white variety, and that the alKtvc transformation may 
be acoutnted for by reversion to both parent-forms ; but from tho 
foregoing complex case of the goos<-beiTy this view is doubtful. 
In Vrance, a branch of a red-currant bush, about ten years old, 
prixliici'd near the summit five white berries, and lower down, 
aniougst tlie red berries, one berry halt reel and half white," 
Alexander Braun also has often seen branches bearing red ber- 
ries on white currants. 

Pair (Pyrus eonvnunii ), — Dureau de la Malle states that the 
flowers on some trees of an ancient variety, the doyenne grtlevr, 
were destroyed by frost: other flowers appeared in July, which 
produced six peare; these exactly resembled in their skin and 
taste the fruit of a distinct variety, the grot doyennS Mane, but 
in shape were like the bon-ehTctien : it tvas not ascertained whe- 
ther this new variety could be propagated by budding or grafting. 
The same author grafted a 6on-fArcfien on a quince, and it pro- 
duced. besides its proper fruit, an apparently new variety, of a 
peculiar form, w-ilh thick and rc»ugh akin,** 

Api>l( {Pyrut niulu»).—lD Canada, a tree of tho variety called 
Pound Sweet, produced," lietween two of its proper fruit, an a))- 
plu which was well russelted. small in azc. difllrn-nt in shape, and 
with a short peduncle. As no russet apple grew anywhere near, 
this case apparently cannot be accounted for by the direct action of 
foreign imllen. I shall hereafter give cases of apple-tri‘i‘8 which 
regularly prixluce fruit of two kinds, or half-and-lmlf fruit; these 
trees are generally supposa-d. and probably with truth, to bo of 
civxssixi parentage, an<l that the Inut reverts to both paKmt-fonns. 

Unnana (Maea tapientium). — Sir R. Schomburgk states that he 
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saw In St. Doininfro a rapomo on the Fig Banana which bore 
towards the liase 125 fruits of the proper kind ; and these were 
succeeded, as is usual, higher up the rnceme, bj barren flowers, and 
these liy 420 fniils, having a widely different appearance, and ripen- 
ing earlier than the projjer fruit, Tlie abnormal fruit closely re- 
sembled, except in being smaller, that of the Mum Cldiieitsis or 
whieli has generally been ranked as a distinct BjR'cies.'* 

Fl.owEns. — Many cases have been recorded of a whole jdant, or 
single branch, or hud, suddenly producing flowers difti'reut from 
the proper typo in colour, form, size, dnuhleness, or other character. 
Half the flower, or a smaller segineut, sometimes clianges colour. 

CViuicWtri-— Tlia myrtle-leaved 8}>ecie8 (6'. ’myrtifolia), and two or 
three varieties of the common species, have hei-n known to produce 
lu‘XHgonal aud imperfectly quadrangular flowers ; and the hranciioa 
producing such flowers have been propagated by grafting."* Tlie 
Pompono variety often hears " four disllnguisltiihle kindaof flowers,— 
“the i)ure white ami the red-eyed, which appear promiscuously ; tho 
“brindled pink and the rose-coloured, which may be kept se[iarato 
" with tolerabk- certainty by grafting from the branches that bear 
“ them.’’ A branch, also, on an old tree of the ros<‘-col(mred variety 
1ms been seen to " revert to tin- pure white colour, an occurrence less 
"common than the ileparture from it." ” 

CrahP'jm u.<‘ycanthi.—i\ dark pink Imwthorn has been known to 
throw out a single tuft of pure wiiite blossoms and Mr. A. flap- 
ham, niirscTyiimn, of Bradford, infomis me that liis fatliiT had a 
deep crimson thorn graftc>d on a white tliorn, whic.h. during sevi-ral 
years, always bore, high nbovs tlie gruft, bunches of while, pink, 
anti deep crimson flowers. 

Azalea Iiidirn is well known often to produce by buds new vario 
ties. I have myself seen several cases. A plant of Azalea IncUea 
Tiiriegata has been exhibited bi-ariug a truss of flowers of A- Ind. 
GUdataneaii “as true ns could jiossll'ly be produced, thus evidencing 
the origin of tlint fine variety." Oa another plant of A. Imi. wrie- 
gata a perfect flower of -'1. Ind. lateritia was produced; so that Iwlh 
Gledstancaii and lateritia no doubt originally appeared as sporting 
branches of ,.1. Ind. variegatn." 

Ciatua tricuapia. — A seedling of this jdant, when some years old, 
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prrvduppd, at Saharnnpnre,” fwime liranrhes “ wliict liore Ipavca and 
flowors wiilely different from the normal form." " The abnormal 
leaf is much leas divided, and not acuminated. The petals are con- 
siilorahlj- larger, and quite entire. There is also in the fresh state a 
rnnspinums, large, oblong gland, full of a viscid Bccrelion, on the 
hack of each of the calyeine segments." 

Althnn rotta.—K double yellow Hollrock auildenly turned one 
year into a pure white single kind ; Buhse<iuently a branch hearing 
iliu original double yellow flowers reapiwared in the midst of the 
hmuchea of the single white kind." 

Pelargonium .— highly cultivated plants seem eminently 
liable to Irud-variation. 1 will give only a few well-marked cases. 
Oiirtner has seen" a plant of P. sonalt trith a brancii Laving white- 
edged leaves, which remained constant for years, and bore flowers 
of a deeper red than usual. Generally speaking, such branches 
present little or no difference in their flowere: thus a writer** 
pinched off the leading shoot of a seedling P. sonale, and it threw 
out three branches, which diffen-d in the Mze ami colour of their 
leaves and stems; but on all three branches “the flowers were 
identical,” except in being largest in the greenstemmed variety, 
and smallest in that with variegated foliage ; these three varieties 
were subsequently propagated and distributed. Many branches, 
and some whole plants, of a variety called eompactum. which bears 
orange-scarlet flowers, have been seen to produce pink flowere." 
Hill's Hector, whicb. is a pale red variety, produced a branch with 
lilac flowers, and some trusses with both red and lilac flowere. 
This apparently is a case of reversion, for Hill's Hector was a 
seedling from a lilac variety." Of all Pelargoniums, Rollisson's 
Unique seems to be the moat sportive ; its origin is not positively 
known, but is ludiovcd to be from a cross. Mr. Palter, of ITnm- 
niersniilh, states'* that he has himself known this pimple vari- 
ety to produce the lilac, the rosi- crimson or coHspi'cKKni, and tlio 
reel or encrinenm varieties; the latter ha* also produced the rose 
iVamour; so that altogether four varieties have originatisi by bud 
variation from Rollisson's Unique. Mr. Palter rc-inarka that llu.-so 
four varieties " may now lie conridentl ns fixed, although they ocen- 
" sionally produce flowers of the original colour. This year toe- 
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■' einfvm lias puslied flowers of tt«e different colours, rod, rose, and 
"Ulae, upon tlie same truss, and upon other trusses are flowers half 
<■ red and half lilac." Besid.^a these four varieties, two other scarlet 
Uniques are known to exist, Imth of whicli occasionally produco 
lilac floteers identical with Rollisson's Uniciue ; ” hut one at least of 
these did not aris<' through bud-variation, hut is Itelicved to he a 
Bcedling from Kollisson’a Unici«e.“ There are. also, in the trade'" 
two other slifrhtly dillen-nt varieties, of unknown origin, of Rollis- 
Bon's Unique ; so that altogether we have a curiously complex caw 
of variation huth hy hnds and seeds." An English wild plant, the 
Geranium prutente. when cultivated in a garden, has lieeu seen to 
product! on tlie same plunt both blue and wliite, and striped blue 
and white flowers.” 

Chr<jsan<hfmnin.—th\s plant frequently sports, Ixith by its lateral 
branclu'8 and occa.sionally hy Bilckerg. A seeiiliug raised i>y Mr. 
Salter lias priHluced by l)ud-variatiou six distinct sorts, five different 
in colour and one in f<>liag«'. all of wliich are now fix!-!!.” Tim 
varletieH wliich were first intriKluceil from China were so exces- 
sively variable. " lliat it was extremely dilHcnlt to tell which was 
tlio original colour of the variety, and which was the siiort.” Tho 
same plant would produce one year only huff-coloured, and next 
year only rose-coloured flowers ; an<l then would change again, or 
proilnce at the same time flowers of both colours. Tliese fluctuat- 
ing varieties are now all lost, and, when a hrancli sports into a new 
variety, it can generally be propagated and kept true ; but, as Mr. 
Palter remarks. “ every apt.rt should be thonmghly tested in dif- 
“ ferent soils l>efore it can be really considered as fixed, as many 
'• have been known to run lack when jdanied in rich coroiKist ; but 

when stifficient care and lime an- exia-nded in proving, there will 
" exist little clangiT of suhsequent disupimintmeut." Mr. SbUit in- 
forms me that with all the varieli.-s the commonest kind of bud- 
variation is the pnxiuclion of yellow flowers, and. as this is tlio 
primordial colour, Ih.'se cases may be attributed to reversion. Mr, 
Salt.T has given me a list of sev.-n difflTcntly coloured chrysanthe- 
mums, which have all producetl branches with yellow flowers ; but 
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three of them have also sported into other colours. With any 
change of colour in the flower, the foliage generally changes in a 
corrr'sgvinding manner in lightness or darkness. 

Another Compoaitoiis plant, namely, Centanria tyanut. when cul- 
tivated in a garden, not unfretjucntly produces on the same rout 
flowers of four different cidours, viz., blue, white, dark-purple, and 
particoloured,” The flowers of Anthemis also vary on the sanio 

— Many varieties of the rose arc known or are iielievinl to 
have originateil liy Imil variation.” The common double mnss-roso 
was im|x>rtod into England from Italy about the year IT.Tj." lis 
origin is unknown, hut from analogy it probably arose from tho 
Provence rose (fi. ccn/i/ul»<i) by bud-variation ; for branches of tlio 
common moss-rose have seveml timi-s been known to produce Pro- 
vence roses, wlinlly or partially destitute of moss; I have seen ono 
such instance, and several others have been n-cordotl.” Mr. Rivers 
also informs me that he raised two or three roses of the Provence 
class from seed of tlie old single mos.«-rose and this latter kind 
was produced in 1807 by bud- variation fri>m the common mos.s-rosc. 
The white moss-rose was also produced in 1788 hy an offset from 
the common r-xl moss-rose; it wa.s at first pale blush-coloured, but 
became white by continued budding. On cutting dotvn the shoots 
whicli liad produced this white moss-rose, two weak shoots were 
thrown up, and buds from these yielded the beautiful striped moss- 
rose. The common moss-rose has .Yielded b.v hud-variation, besides 
the old single retl moss-ros>*, the old scarlet semi-doubh* moss-rose, 
and the sage-leaf moss-rose, which " has a delicate shell-like form, 
and is of a Ix'autiful blush-colour : it is now ( 1853) nearly extinct," ” 
A white moss-rose has been s<*en to bear a flower half white and 
half pink.^* Although several moss-roses have thus certainly arls-m 
by liud-variatlon, the greater numbi>r probably owe their origin to 
seed nf mosa-rnspa. For Mr. Rivers informs me that his seedlings 
from the old single moss-rose almost always pmduecd moss rosi's ; 
and the old single moss-rose was, as we have seim, the product by bud- 
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Tariution of the double moss-rose originally imported from Italy. 
That the original moss-rose was the product of bud-variation is pro- 
boble, from the facts above given and from the moss-rose de Meaux 
(also a var. of R. eitilifiAut) “ having appeared as a aiK>rting branch 
on the common rose de Menus. 

Prof. Caspary bus carefully described" the case of a sis-ycar-old 
white moss-rose, which sent up several suckers, on? of which was 
tlioniy. and produced red flowers, destitute of moss, exactly like 
those of llie Provence rose [R. etntifoUa) : another shoot bore both 
kinds of flowers and in addition longitudinally striped flowers. As 
tips white moss-rose had tiecn grafted on the Provenw rose. Prof. 
Caspar)' attrilmtes the above changes to the influence of the stock ; 
but from the facts already given, and from others to be given, Imd- 
vnrialiun, with reversion, is probably a sufficient i-xplanation. 

Many other instances could be added of nwa varying by buds. 
The wiiite Pnt^cuce rose apparently tliiia originated," The douhie 
and highly-colour.Hl Ik01a.lonna rose ha.s heeii known '* to pr.Hiucc 
by suckers both semi-douldo and almost single white rnsi's ; wliilst 
suckers from one of these semi-double white roses reverted to {»r- 
fectly eliaracteris.Hl Belladonnas. Varieties of the China rose pvn- 
liagated bv cuttings in St. Domingo often revert after a year or two 
itito the uid China rose." .Many cases have liwn recorded of roses 
Bvulch-tily becoming slrii>cd or cliangitig their character by seg- 
ments: soroi' plants of the Corot<'S.so de Cliahrillant. wliich is pro- 
perly nisc eoloured. were exhibitc-ii in with criinsou flaki's on 

a rose ground. I bavo seen the Beauty of Hilliard with a quarter 
and with half llie flower almost white. The Austrian bramble {H. 
!iHo') nut rarely " produces branches with pure yellow flowers ; and 
Prof- Heiislow has si-en exactly half the flower of a pure yellow, 
ami I have seen narrow yellow streaks on a single iR-lal, of which 
the ri-at was of tlie usual copp«>r colour. 

The following cases aiv highly remarkable. Mr. Rivers, as I am 
Informed by him, posscsstJ a new French ntse with delicate smootli 
shoots, paleglaucoos^greeu leaves, anil si-mi-douhle i*le fiesh-eolourcd 
flowers striped with dark red; and on liranchcs thna cbaracteriscd 
there suddenly appeared, in more than one instance, the famous old 
rose called the Baronne Pn-vost. with its stout thorny shoots, and 
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immenKP, unifnrmlv and richlj- coloured, doulile flowers ; bo that in 
this case the shia.ts, U'avcR, and flowers, all at nn.'O chansied their 
charnrtev bj- bud-variiitinn. Acc<irdine to M. Verliit “ a variety onll- 
ed A’.«n CiuinaUfvliii. which has iH-ciiliarly Blinintl leaflets, and tlif. 
fers Ironi i-very member of the family in the leaves heilig oi-posltc 
Instead of alternate, suildenly appeared on n idant of A', nUxi In the 
gnrilens of tin' Luxeoiliourir, Lastly, •' a nmning shiHit " was oh- 
wrved by Mr. H. Curtis*' on the old Aim.h- VihoH Noiwtte, and ho 
luuhksl it on Celine ; tliiiB n elitiibuifr Ahnee Vibert was first r.ro. 
ilueeil Slid aftiTwards prnpairali'd. 

Di-uithim'—lt is tpiite omimnn tvith the Sweet William (/). hnr- 
batim) to see difl'en'otly coloured llnwora on the same root; and 1 
liave observed on the same truss four differently coloured and shndod 
flowers. Carnations niid pinks (/>.e<ir2/ej»/iyffM*,A'c.)oecnsinnnlly vary 
by layers : and some kinds are so little certain in character that they 
are called hv florkulturiata "catch-flowers,”" Mr, liicksonhaa ably 
diseussed the “ruunintf" of particoloured or striped carnations, and 
SQVB it cannot be accounted for by the comix>st in which they are 

grown; " layers from tlie same clean flower would come part of them 

"clean and part foul, even when subjected to precisely the fuimo 
" treatment ; aud frequently one flower alone appears influenced by 
" the taint, the remainder coming perfectly clean.” “ Tliis running 
of the parti-ccilonred flowers apparently is a case of reversion by buds 
to the original uniform tint of the species. 

1 will hrieflv mention some other cases of bud-variation to show 
how many plants belonging to many oRlers liave varied in their 
flowers; nnmcviius wises might he added, T have seen on a sn»i)- 
dragon (AntirrJiiiiiim rmijiiK) white, jiiiik, and striped flowers on the 
same )ilant, anil hranelu'S with strijs-rl llowi-rs on a rod-eoloiireil va- 
ri<‘tv. On a douhle stock iMulthiolu ine<uin) I have s.‘cm a hrnnch 
hearing single flowers ; anil on a iliiigj- purple, douhle variety of the 
widl-Ilfiwer rhiiri) a liraiieh which had reverted t<i tho 

ordinary eoppi-r colour. On other hraueUes of the same plant, some 
flowers tvere I'xaetly divided aeross the middle, one half being pur- 
])lo and the other copiwry; hut some of the smaller petals towards 
the conln- of these same flowers were purple hmgitudinnlly streaked 
with coppery colour, or coppery streaked with purple. A Cyclamen *’ 
has been ohseircd to hear white and pink flowers of two forms, the 
one resembling tlie I’ersicum strain, and the other theCoum strain. 
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(knntherfi hiennit has been seen” hearinjr flowers of three different 
colours. The hybrid GiiuUot’u firiUU oeeasionally boars uniformly 
coloured fli>wers, and one case is recorded” of oil the flowers on n 
plant thus ebniijiing colour. A Fuchsia has lu-en seen*" bearing 
two kinds of flowers, ilirabiti* jnlapa is eminently sportive, some- 
time's hearing on the same mot pure rod, yellow, and wliite flowers, 
and others striped with various combinations of these three colours." 
Tlie plants of the Mimbilis which bear such extraordinarily variahle 
flowers, in most, pmbably in all cases, owe their origin, as shown 
by Prof. Lecoq. to crosses between diflerently^xiloured varii-Ues. 

Lfnce» find ShfoU. — Clianges, through l)ud variation, in fruits and 
flowers have liitherto been treated of. but incidentaily some ri'mark- 
able modifications in tlie leav<*8 and shoots of llie msc- and Cistna, 
and in a lesser degree iu the foliage of the Pelargonium and Cliry- 
santliemum, havi- been noticed. 1 will now add a few mun- nwes oi 
variation in leaf-buds. Verlot” slates that on .-Ir-flfa tiifMinta. 
which properlv Ittts leaves with thtf'e leaflets, brandies bearing siin* 
pie leaves of various forms frequently aiijicar; these can be propa- 
gated by buds or grafting, and have given rise, as he states, to so- 
veml nominal species. 

With respi-et to trees, ilie history of Imt few of thi- many varictios 
with curious or ornamental foliage is known ; hut several prohahly 
have originated by bud-variation. Here is one eas«'; — An old asb- 
treo (fV<rxtn«s tte(Mor) in tlie grounds of Xeeton, as Mr. Muson 
states, •' for many years has had one bough of a totally different 
character to the rest of the tree, nr of any otlicr ash-tree which I 
liave seen ; being short-jointi-d and densi-ly coven'd witli foliage." 
It was ascertaineil tlint this variety could be pronagufed by grafts." 
The varieties of some trees with out leaves, as the oak-leaved labur- 
nnm, the parsley-leaved vine, and esi>eeially the fc'rn-Ieaved beech, 
are apt to revert by buds to the common form." The fern-like leaves 
of the beech sometimes revert only partially, and tbe bmnelies dis- 
play here and there sprouts bearing common leaves, fem-like, and 
variously shaped leaves. Such eases fUffer but little from the so- 
called heterophyllous varieties, in which the tree habitually bears 
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leaves of varioas forms ; but it is probable that most l.eterophyllous 
trees have nriffinated as seedliogs. There is a sub-vanety of the 
s eeping willow tvith leaves rolled up into a spiral coil ; wd Mr. 
Masters states that a tree of this kiud kept true in his garfen for 
twenty.flve yrdre. and then threw out a single upright shoot bearing 

I ha^f often noticed single twigs and branebes on beech and 
other trees with their leaves ftUIy espanded before those on the 
other branches had opimed ; and as there was nothing in their es- 
posurc or character to account for this difference, 1 

thev had appeared as bud-variations, like the early and late truit- 

maturing varieties ofthe peach and nectarine. 

Crvptogamic plants are liable to hud-variation, for fronds on the 
same fern are often seen to displav remarkable deviations of struc- 

ture. SiMri's, which are of the nature of buds, taken from sucb ab- 
normal fronds, reproduce, with remarkable fidelity, the same variety, 
after passing tlirough the sesual stage.*' 

With n-spect to colour, leaves often become by bud-variation zoned, 
blotched, or spotted with wliite, yellow, ami nil ; and this nwa- 
sionallv occurs even with plants in a slate of nai.irc, anegnlion, 
however, appears still more frequently in plants produced fwm wed , 
even the cotvledons or seed-leaves being thus aff.-efod. There 
have Ix-en endless disputes whether variegation should be consider- 
ed as a disease. In a future ebapter we shall see that tt is much in- 
fluenced. both In the case of seedlings and of matuni plants, by the 
nature of the soil. Plants which have become variegated as setxl- 
llngs, generally transmit their character by seed to a large propor- 
tion of their iirogeny : and Mr. Salter has given me a list of eight 
gi-neru in which this occurred.” Sir F. Pollock has given me tnore 
precise information ; he sowedseed from a variegated plaul of .C«h 
liita nigra, which was found growing wUd. and thirty per cent, ot 
the seedlings were variegated ; seed from these latter being sown, 
silly iicr cent, came up variegated. When branches become varie- 
gated by bud-variation. and the variety is attempted to be propa- 
gated by seed, the seedlings are rarely variegati-d ; Mr, Salter found 
this to be the case with plants belonging to eleven genera, in winch 
tbe greater number of the seedlings proved to be green-leaved ; yet 
a few were slightly variegated, or were quite white, hut none were 
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wortli kooping, Variogati'd jilants, ^vlii'tlier originnlly produced 
from »i'C'd« or buds, can generally Tie propngnli'd by budiling, graft- 
ing, &c, ; but all nro apt to revert by biid-variatloii to their ordinary 
foliage. Thin tendency, however, differs ninch in the varieticH of 
even the sauiis species j for iustiinee, the golden-strijied varU-ty of 
K'wiiymux Jitponicwt " is wry liable to run back to thegrecn-li'avcHl, 
while thesilvor-stri]>i'd variety hanlly eviTi'liangea.”*^ I have seen 
a variety of the holly, with its leaves having a central yellow pateh, 
which had everytvheri' partially roverti'd to the ordinary foliage', so 
that on tho same small branch there were many twigs of both kinds. 
In the pelargonium, and in some other jilaats, variegation is general- 
ly aeconijiaiued by some degree of dwarfing, as is well exoni)ilified 
in tlio "Dandy" pelargimiuin. When such dwarf vnric'ties sport 
back by buds or suckers to tho ordinary foliage, the dwarfed sta- 
ture Bomotinies still remains." It is ri'niarkalilo that plants projm- 
gated from branches which have rovcrled from variegated to plain 
leaves" do not always (or never, as one observer asserts) perfectly 
resemble the original plain-leaved plant from which the variegate*! 
branch arose ; it seems that a plant, in passing by bud-variation 
from plain leaves to variegated, and back again from variegated to 
plain, is generally in some degree affected so as to assume a slightly 
different aspect. 

Bud-Tariation bp Suckers, Tubers, and Bulbs . — All tho cases hither- 
to given of bud-variation in fruits, flowers, leaves, and shoots, have 
been confined to buds on the sti'ms or branches, with tho exception 
of a few eases incidentally noticed of varying suckers in the rose, 
pelargonium, and chryBanthemuin. I will now give a few instances 
of variation in subli'rraiu'im buds, that is, by siurki ra, tiibi>ra, and 
bulbs : u*)t that there is any essential difference bi'twei-n buds above 
null bi'neatli tho grnunil. Mr. Salti'r infurms me that two varie- 
gab'd varieties of Phlox originated as suekors; but 1 should not 
have thought those worth meniioning, liad ntitMr. Salter found, 
after rc-peated Irials, that ho could not )iro[iagato tliem by " root- 
joints,” whereas, llie vnriegati'd 7V»mV*/yt) fnrfiira can thus be safe- 
ly propagated but this latter plant may have originated ns a varie- 
gated seedling, which would account fur its greatiT llxodncsB of 
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character. The Barlwny {Berherii Tulgnrii) offers au analogous 
case : tlKTc ia a wcll-hnnwn rarieiv with seedless fruit, which can he 
propagated l>y cuttings or layers; hut snckers always revert to the 
common form, which produces fruit containing seeds.” My father 
rc))eated]y tried this experiment, aud always with the same result. 

Turning now to tuhersj in the common Potato (tvilaRim tubero- 
sum) a single hud or eye* sometimes varies and produce# a new va- 
riety • or, occasionally, and this is a much more remarkable circum- 
Btiuici'. all the eyes ill a tuber vary in the same manner and at tho 
same time, so that the whole tuber assumes a ni-w character. For 
instance, a single eye in a tuber <.f the old Forty-fold potato, which 
i# a purple variety, was oliecced”to become white; this eye was 
cut out and planted separately, and the kind has since been largely 
propagated. Kemp's Potato is properly white, but a plant in Lan- 
cashire produced two tuliers which were red, and two which wero 
white ; the red kind was pwiogatisl in the usual manner by eyes, 
and kept true to its new colour, and, being found a more jiroductive 
variety, soon became widely known under the name of Taylors 
Forty-fold.'" The Old Forty-fold |>otato. ns aln-ady stated, is a purple 
variety ; hut a plant long cultivated on the same ground produced, 
not as in the case above given a single white eye, hut a whole white 
tuber, which 1ms since been proi»gal<-<l and keeiis true.” Several 
cases have been recorded of large isirtionsof wliole rows of potatoes 
elightly changing their character.” 

Dahlias proiiBgnted by tul«TS under the hot climate of St. Do- 
mingo vary much ; Sir H. Sohomburgk gives the ease of the “ But- 
terfly variety." which the second year protluecd on the same plant 
dolible and single, flowers ; here white i>etals edged with maroon ; 
•' tliere of a uniform deep maroon." ” Mr. Brec also menlions a 
plant “ whiith Imre two different kinds of mOf-eolmired fiowci-B, as 
•' well as a third kind which partook of both colours boBiitifully in- 
''tennixed.”’* Another case is described of a dahlia with purple 
flowers which bore a white flower streaked with purple.” 

Considi'ring how long and extensively many Bullmus plants have 
been cultivated, and how numerous are the varieties produced from 
seed, these plants have not varied so much by offsets.— that is, by 
the production of new bulbs.— as might have been expected. With 
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the Hyarinlh o caee lias been recorded of a blue variety wliicli for 
tlirce succeseive years gave offisels whicb produced white flowers 
with a red ceutre.'* Another hyaciuth has been described"’ as 
beuring on the same truss a perfectly pink and a perfectly blue 
flower. 

Mr. John Scott informs me that in 18C2 Lntitofiliyllum jiiiiuVituni, 
in the Botanic Gardena of EiUnbnrgli, threw up a sucker wliioh dif- 
fered from the normal form, in the leaves being two-ranked instead 
of four-ranked. The leaves were also smaller, with the upper sur- 
face raised instead of being channelleil, 

In tho propagation of Tulips, (wHsllinga are raised, called aelfi or 
breedeva, ivUch •' consist of one plain colour on a white or yellow 
'■ bottom. These, being cultivated on a dry and rather poor soil, 
"became broken or variegated and produce new varieties. The 
" lime that elapses before they break varies from one to twenty 
" years or mori‘, and sometinn‘8 this cliangi- never takes place.” ’* 
Thu various broken or varic-gated colours which give valuo to all 
tulips are due to Imd-variation ; for although the Byliloemens and 
some other kinds have bi’en raised from sev.-ral distinct bri'edorfi, yet 
all the BaguHs are said to have come from a single lireisliT or seed- 
ling. 'JTiis bud-variation, in accordance with tlic views c>f MM. Vil- 
morin and Verlot,” is probably an attenii't to revert to that uni- 
form colour which is tiiitural to the siK-cies. A tulip, however, 
which has already become broken, when tn-ated with too strong 
ninnuri'. is liahlt- to flush or lose by a second act of reversion its 
variegated colours. Some kinds, as Imi>eratrix Kloruni, atv much 
worn liable than others to flushing : aud Mr. Dickson maintahis *“ 
that this can no more be account<-d for limn thn variation of any 
other jilant. 'He believe.s that English growers, from care in choos- 
ing seed from broken flowers instead of from plain flowers, have to 
a certain extent diminishi'd the tendency in flowere already broken 
to flushiug or fiecondary reversion. 

During two consecutive years all the early flowers in a bed of 
Tignilifi conMjioni rewmihled tliose of the old T. puroiiin ; tint 
the later flowers assumeil their projicr colour of fine yedlow Ri>otled 
with crimson. An apparently authentic account 1ms been published *“ 
of two forms of Ilemerooallis. which have been universally cou- 
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rider«i as dislinrt sporips. cbanging into cacU otln'i ; for the roote 
of the Jarge-fio'vered tawny ILfuUa. being divided and planted in 
a (liffi-rent soil and place, I'pxiurvil the pmall-ttowcred yellow IL 
tfiira as well as some intermediate fpirms. It is doubtful whether 
such ruses as these latter, as well as the - flushing ” of broken tulijra 
anil the " runnin" ” of jiaijicotoured camalious,— that is. their tnriro 
or l. ss complete return to a uniform tint.— ought to he classed under 
bud-variaiinn. or onghi to Ik* tvtaim-d for the chapter in which I 
treat of dhe direct action of the conditions of life on organic Ivings. 
These cases, however, hare this much in common with bud-varia- 
tion, that the change is eff.-eted through buds and not through 
seminal reproduction. But, on the other hand, there is this difl’er- 
ence— that in ordinary eases of hud-variation, one bud alone changes, 
wliilst in the foregoing casi*s all the huds on the same plant were 
modified together ; yet we Lave an intermediate ease, for with the 
potato all the eyes in one tuber alone simultaneously changed theil 
character. 

I will conclude with a few allied cases, which may be ranked 
eitber under bud-Tariation, or under the direct action of the condi- 
tions of life. When the common Hepatica is imnsplantcd from its 
native woods, the flowers change colour, even during the first year.' 
It is notorious that the improved varieties of the Heartsease ( ViiAa 
tricolor) when transplanted often produce flowers widely different in 
size, form, and colour: for instance, I transplanted a large uniformly- 
coloured dark purple variety, whilst in full flower, and it then pro- 
duced much smaller, more elongated flowers, with the lower potala 
yellow ; these were succcedi*d by flowers marked with large purple 
spots, and ultimately, towards the end of the same aummer. by the 
original large dark purple flowers. The slight changes which some 
fruit-trees undergo fitim being grafted and ivgrafted on various 
Btoeks," were c-msidered by Andrew Knight ** as closely allied to 
" BiKirting branches,” or bud-variations. Again, we bavc tlie case of 
young fruit trees changing their character as they grow old ; s«x-d- 
ling pears, for instance, lose with age th#ir slum's and improve in 
the flavour of their fruit. Weeping birch-trees, when grafted on the 
common variety, do not acqmre a ix'rfecl ismdulous habit until they 
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prow old ; on the other hand, I shall hereafter pive the ease of some 
Min‘|iinp ashes wMeh slowly and pradiially assumed an upripht 
Imliit of ptowlh. All sueh cLanp’s, deju-nJent on ape, may Ixj 
cnmimred tvith the chanpe-s, alluded to in the last chapter, whirli 
many trees naturally underpo ; as in the case of the Deodar and 
Cedar of lajhanon, wliieh are unlike in yovilh and closely rcBenil)lu 
each other in old ape ; an<l as with certain oaks, aiul with soma 
varieties of tho lime and hawthorn."* 

Ileforo giving a summary on Huil-variation I will dis- 
cuss some singular and anomalous cases, which are more 
or less closely related to this same subject. I will begin 
with the famous case of Adam's laburnum ur C;//i8US 
Ailaiiii, a form or hybrid interraodiate between two very 
distinct species, namely, C. l<(btirnum and iiurjmrcii^, 
the common and purple laburnum; but as this tree has 
often been described, 1 will be as brief as I can. 

Throuphout Europe, in diflerent soils and under different climates, 
branches on this tree have repeatedly and suddenly reverted to both 
parcnt.species in their flowers and leaves. To behold minpled on 
the same tree tnfts of dinpy-red, bripht yellow, and purple flowers, 
borne on branches havinp widely different leaves and manner of 
pr<)\nh, is a surprisinp sipht. The same raceme sometimes hears 
two kinds of flowers : and I have seen a single flower exactly di- 
vided into lialves. one side being bripht yellow and the other pur. 
pie ; BO that one halt of the stanJanl-i-etal was yellow and of larpet 
size, ami the other half purple and smaller. In another flower the 
whole corolla was bripht yellow, but exactly half the calyx was 
purple. In another, one of the dinpy-r«>d winp-pi'tals had a bripht 
yellow narrow stripe on it : and lastly, in another flower, one of the 
Btuinens. which had bt'conie sliphlly foliaceous, was half yellow 
and half purple ; po that the tendency to seprepation of character 
or reversion affects even sinple parts and organs.” The most ro- 
markablc fact about this tree is that in its intennedipte slate, even 
when growing near both parent species, it is quite sterile ; but when 
the flowers become pure yellow or pure purple thi-y yield seed, I 
believe that the pods from the yellow flowers yield a full comple. 
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liK-nt of spfd ; ihpv cprlainly yield a large number. Two Repdlinga 
raisril by Mr. Herbert from surb aei-d " exhibited a jnirple tingo on 
the etalks of their flowers ; but several w.illinfi:!' raised by myself 
reseinbloil in every elmraoter the enmninn laburntun, with the ex- 
e,o>iinii that some of them had retimrknbly Inng racemes; tlu'so 
seedlings were perfertiy fertile. Tltat such purity of chamoter and 
fertility shouid be suddenly reaequired from »o hybridlzwl and ato- 
rile a flirm is an astonishing phenomenon. The branches with pur- 
ple llowiTS appear at first sight exactly to n>snmblo those ol C. 
P'irv'ire'ii ; but on careful enmpariscin I found that they diflered 
from the pure apwies in the shoots being tbicki'r, the leaves a littlo 
broader, and the flowers slightly shorter, with the eorolla and calyx 
less brightly purple : the basal part of the stnndard-iH'tal also plain- 
ly showed a trace of the y.-llow slain. So that the fl.iwers, at least 
in this iiiBlance. had not pa-rfeetly reeovrrcil their true eharacler ; 
and in accordance with this, they were not la-rfectly fertile, for 
manv of the pods contained no seed, some prmluced one, and very 
few contained as many as two seeds; whilst numerous i>oda on a 
tree of the pure C. purpurevt in my garden contained three, four, 
and five fine seeds. The pollen, moreover, was very imperfMt. a 
multitude of grains being small and shrivelled ; and tins is a singu- 
lar fact ; for, as we shall immediately see, the iHillen-grains in the 
diagv-red and sterile flowers on the i>arcnt-tree, were, in external 
appearance, in a much better state, and included very few shrivelled 
grain. Although the pollen of the reverted puqde flowers was in 
so poor a condition, the ovules were well-formed, and, when nia- 
tnre. germinated fn-ely with me. Mr, Herbert also raised plants 
from seeds of the reverted puride flowers, and they differed rfry 
litlU from the usual state of f!. purpun u^; but this expression 
shows that they l.ad not perfectly recoven-d their proi^r character. 

Prof, Casi'nry lias examined the ovules of the diiigy-red and 
sterile flowers in several I'lsnts of C. odami on the Continent,’* and 
finds tliein generally monstrous. In three plants examined by luo 
in England, tbo ovules were likewise monstrous, the nucleus vary- 
ing mui-h in shape, and projecting irregularly beyond the pn>pcr 
coats. The pollen-grains, on the other hand, judging from their 
external appearance, were remarkably good, and readily protrinled 
tbeir lubes. By rcpfwtedly counting, under the microscope, llie 
proportional number of bad grnlns. Prof. Casjiary ascertained tlml 
only 3'3 per cent, were bad, which is a less proportion tliaa in the 
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pollen of three pure species of Cytisus in their cultirateii slat<‘, viz. 
C. piirpureua, laburnum, and nlpiiiui. Although the i)cillen of C. 
adami is thus in appearance good, it does not follow, according 
to M, Naudin's observations ” on Mirabilis, that it would be func- 
tionally effective. Tl»e fart of the ovules of C. adami being mon- 
BtrouB, end the pollen apparently sound, is all the more rtuiarkn. 
bio, because it is op]>oscd to what usually occurs nut only with 
most hybrids,*' but with two hybrids in tlie same genus, namely in 
C. piirpurco-tlongatua, and C. alpiiw-biburnum. In both these hy- 
brids, the ovules, os observed by Prof. Caspary and myself, were 
Well-formed, whilst many of the pollen grains were ill-foriued : in 
the latter hybrid 20 3 per cent., and in the former no less than K 
per cent, of the grains were ascertaiiuHl by Prof. Caajuiry to lie bail. 
This unusual condition of the male and female n-prcMluctive ele- 
ments in C. adami lias been usi-d by Prof. t'asi>ar.v as an argument 
against this plant being considered as on ordinary hybrid produced 
from see<l ; but we should remonilier that with hybrids the ovules 
have not been examinei! nearly so frequently ns ibo i«illen, ami 
they may bo much uftener imia-rfect than is gc-nerally BU)>]posed. 
Dr. K. Burnet, of Antilles, informs me tthrough Mr. .1. Tniherne Mog- 
gridge) tliat with hybrid Oisti the ovarium is fn’quenily deformed, 
the ovules being in some cose* ijuite alisi-nt, ami in other cases in 
capable of fertilisation. 

Several iheorii's have been propmindi-d to account for the origin 
of C. adami. ami fortlie. transformations which it undergoes. These 
transfomiatioiis have la-en attributed by s<>me authors to simple hud- 
vuriation : but couslilering the wide differe.-nee lietween f. lalmrium 
and ptirpiireut, both of which are mitural sjiecies. and considering 
the sterility of the intermisliate form, this view may be sunmiarily 
reji'cted. Wo shall prew-nlly see that, with hyhriil plants, two 
dlllerent embryos may be dcvelois'd within the same seed and co- 
here ; and it has lieen BupiH>*e<l that adami might have thus 
originated. It is known tlmt when a plant with variegated leaves 
is budded on a plain stock, the latter is sometimes affected, and it is 
believed by some tliat the laburnum has been thua affecti-d. Thus 
Mr. PttrwT Btates" that a common laburnum-tree in bis garden, 
into which three ffrn/fa of the CpiUnt purpureui had bi“cn inserted, 
gradually assumed the character of C. adami; but more evidence 
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and oopinus details would Iw requisite to make so estraordinaiy a 
statement credible. 

Many authors maii.tain that C. nrUtmi is a hybrid produeed m 
the common way by seed, and tliat it has reverted by buds to its 
two parent forms. Negative results are of little value ; but Reis- 
seck. Ca-spary, and I myself, tried in vain to cross C laburnum and 
purpurnia; when I fertilised tbc former with pollen of the latter, 
I had the neari'st apprrmch to success, for pods were formed, hut in 
sixteen ilays after the withering of the flowers they fell OB'. Never- 
theless, the belief that 1'. ad.imi is a spmtaneously produeed hybrid 
between these two species is strongly supported by the fact that hy- 
brids bet w.im those specii'snnd two others have spontaneously arisen, 
In a b.'d of see-llinRS fn>m l\ cbmgat'ia, which grew near to C. par- 
p'lrena, ami was probably fertilised by it, through the agency of in- 
sects (for thesi-. as 1 know by exifriuioul. play an im]>ortant part in 
tho fertilisation of the labiirmiml, the sterile hybrid C. pi/cjii/rce- 
rluigntua nppeaceti.” Tliu«, also, tVaierer'a lalnirnuiu, the C. itlpino- 
labiint'im,’' spontaneously apj>cared, os I amiuforuii'd by Mr. \I ater- 
iT, ill a bisl of seedlings. 

Oil the other haiid. wehsve a clear and distinct account giveu by 
M. Adam, who raiseil the plant, to I'oiteau,*’ showing that V. tiiiitmi 
Is not au onliiinry hybrid. M. .\dam inserted iulho usual manner 
n shield of the bark of C. p'lrpnreui into a slock of C. laburnum and 
the hud lay dormant, as often happens, for a year ; tho shield then 
pnidiiced many buds and shoots, one of which grew more upright 
and vigorous with largiTlenv.* than the shoots of C. purpurriu.md 
was consequently propagated. Now it deserves cs)H-cial nolice that 
tlicHse plants were sold by .M. .\dnm, as a variety of C. p/ir/iwrc >i.», 
before they hod flowensl ; and the nccmiiit was published by Poi- 
teaii after the plants had flowered, hut Wore Ihiw had exhibited 
tlioir remarkable tendency to revert into the two jiaivui spocii'S. 



•> tlmuD. in • Boi. Mcni. Ray See..’ 
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Sn tUnt there wns no couceivahlo motive for falsification, ami it is 
(lilUcnlt to see how tlicro could have lieen any citot. If we admit 
as true M. Adam’s account, \vc‘ must lulmit the extraordinary fact 
that two distiuct specii'S ran unito hy their ccliniar tissue, ami sub- 
8ei]U0iitly produce a plant hi'arinjj leaves and sturilo tlowiTS inter- 
mediato in character butween tho scion and stock, ami producinft 
hulls liablo to reversion ; in short, resembling in every important 
rispcct a hybrid Ibrnted in the ordinary way hy soiniiml reprodiio- 
tion. Such plauis, if realiy tints formed, wight bu called graft-liy- 

I will now givo all the facts which I liavo bfcn able to collect 
illustrative of the above tbeorii'S, not for tlir‘ stiko of merely tlirow- 
insr liglit on the origin of (Z ndami, but to show in liow many extra- 
ordinary and complex methods one kind of plant may affect anotlier, 
generally in oomicctioa with bud-variation. Tlie 8up|)osilion tliat 
either C. lnhm'num, or piirpurcva produced by ordiuary bud-variation 
the iutermediate and the oTht^r form, may, us already remarked, bo 
absolutely excluded, from tho want of any evidence, from tlie great 
amount of cliangc thus implied, aud from the sterility of the iatev- 
mudiate form. Nevertheless such cases as nectarines suddenly ap- 
pearing on peach-trees, occasionally with the fruit half-and-half in 
nature. — moss-roses appearing on other roses, with the Howersdivid. 
ed into linlves, or striped with different colours, — aud other such 
cases, aro closely analogous in the result produced, though not in 
origin, witli tlio case of C. iuhmi. 

A disiiuguislicd botanist, Mr. (i. H. Thwailes” has rccnrdcil a re- 
luiirkabli' cash of ii seed fnmi l''nchtia romnea fertilised liy F. fi/l- 
r/n:a, wliicli contained two embryos, aud was "a true vegotahlo 
twin,” The two plauis iiroduced Jpom tlie two embryos were ” cx- 
tn-mely diffiTeut in iippi'urance aud rliaracter,” tliongh lioth resem- 
bled otlier hylirids of tlie same parciitagi’ jiroducedat tlio same time, 
Tlu'su twin plants ” were closely colierciit, below tlio two pairs of 
" cotylednn-leaves, into a single cylludrlcal stem, so that they ha<l 
" subseijuiMitly tho appearance of being bruiicheH on ono trunk.” 
Had tiio two united stems grown up to their full height, instisul of 
dying, a curiously mixed liylirid would have liecn produced ; but 
even if some of tlio littds liad suhsequi'ntly reverli’d to lioth pai'imt- 
forms, llio case, altliougli more complex, would not have been strict- 
ly analogous witli that of C’. ililcmi. Outlie other hand, a mongnd 
melon described bySageret" jicrhaps did thus originate; for the 
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two main branohps, wliicli aroeefrom two cotyledon-buds, produced 
Tecy different fruit,— on the one branch like that of the pater- 
nal variety, and on the other branch to a certain extent like that of 
the maternal variety, the melon of China. 

The famous bilzartvi Orangt offers a strictly parallel case to thaj 
of Cgli^usadami. The Rardencr who in 1M4 in Florence raised this 
tree, tleclnrcd that it was a scedlinpr which had been grafted ; and 
after the graft had perished, the stock sprouted and produced the 
hizzarria. (iallcsio, who carefully examined several living specimens 
and compan-U them with the description given by tlie original de- 
scribee P. Nato." statt-s that the tree produces at the same time 
leaves, flowers, and fruit, identieal with the hitter orange and with 
the citron of Florence, and likewise compound fruit witli the two 
kinds either blended together, both externally and internally, or 
aegregat.Hl in various ways. This tree can be propagated by cut- 
tings, and retains its diversified character. Tlie socalied trifacial 
orange of Alexandria and Smyrna " resembles in its general nature 
the hiszarria, but differs from it in the liefct orange and citron being 
blendi-d together in the same fruit, and separately produced on iho 
same tree : nothing is known of its origin. In regard to the bizzur- 
ria, manv authors believe that it is a graft-hyhrid ; Oallesio on the 
other hand tUnks that it is an ordinary hybrid, with the habit of 
partiullv reverting by buds to the two parent-forms ; and we have 
seen in’ the last ciiapter that the species in tliis genua often cross 
spontaneously. 

Here is another Btlalngou^ hut doubtful case. A writer in the 
'(Jimiener’s Chronirle' “• states that an ,Etruliis Tubtenda in his 
garden vearlv produced on one of its branches " spikes of pale yellow 
flowers.’smaller in size sn.l somewhat similar in colour to ihuse of 
iff JInrii.'' If as the editor believes ^Enfulut riibieunda ie a hybrid 
I'swnded on one fide from -S’, flaw, we have a rase of pnrlisl re- 
version to one of tlie i>an-nt-forms. If, as some Ivitanists maintain, 
-ff. rKtnennda is not a hybrid, but a natural si>ecie8, the case is one 

of simple hud-vuriution. 

The following facts show that Uvlirids produced from seed in tlm 
ordinary way, ci-rtainly sometimes revert by buds to their luirent- 
fonns. Hybrids between Trapaoluin minnn and at first 



G«lI«Ate, 'G11 Afininit del Glard. 
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produced flowers intermediate in site, colour, and structure between 
tlieir two parents; but later in the season some of these jdanta pro- 
duced flowers in all respects like those of the mother-form, mluoled 
with flowers still retaining the usual intermediate condition. A 
hvbriii C'ereu* between V. and plants 

which arc widely ditlemit in api>earanre, produced for tlie first threo 
years angular, five-sided stems, and then some flat stems like those 
of C. j)lii/tlaiUhu». KOlreuter also gireseases of hybrid Lobelias and 
^’erbascuras, which at first pnxlueed flowers of one colour, ami later 
in the season flowers of a different colour. *“ Naudin'** raisi-d forty 
hybrids from Datura Urcit fertilised by D. ilramoKi'im ; and three 
of these hybrids produced many capsules, of wUieh a half, or iiuartiT, 
or lesser segment wnssmouihnnd of small size like the cai«ule of the 
pure D.lticU, the remaining part beingspinnseand of larger size like 
the capsule of the pure D. Hramoninm : from one of these composite 
capsules, plants were raised which perfectly resembled both parent- 
forms. 

Turning now to varieties. A Kfdling apple, conjectured to bo 
of crossed parentage, has been descrilied in France. ’** which bears 
fruit, with one half larger than the other, of a red colour, acid taste, 
and peculiar odour ; the other wde being greenish-yellow and very 
sweet ; it is said seatcely ever to include perfectly developed seed. 
I suppose that this is not the same tree with that whieli Gaudi- 
chaud exhibited before the French Institute, bearing on the same 
branch two distinct kinds of apples, one a reinrtte rouge, and the 
other like a reinetle Canada jaumUre : this doubles-bearing variety 
ean be propagatt'd by grafts, and eontinues to produee both kinds ; 
its origin is unknown. The R<‘v. J. I>. La Touche sent me a eoloured 
drawing of an apple which he brought from Cana<la, of wh'ch half, 
surrounding and including the wliole of the calyx and the iniH-rtion 
of the footstalk, is green, the other half being brown and of the na- 
ture of the pomme grU ai>ple, with the line of si-paralion between 
the two halves exactly defined. Tlie tree was a graOc-d uni', and 
Mr. La Tourhe thinks that the hrani'h which bore tliis curious apple 
sprung from the point of junction of the graft and stock ; had tliis 
fact been ascertained, the case would probably have come into tlie 
small class of graft hybrids presently to be given. But the branch 
may have sprung from the stock, which no doubt was a seedling. 



I®* Ofirtoer. ‘Bartarderz.,*. f. 550. 
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Pmf H, Lecoq, who has niade a crrcal number of crosses l.ctwren 
the ditn-renth- coloured varieties of mmm«japuW°' fiuds that in 
the seedlinffs the. colours rarclv combine, i>nt form distinct stripes . 
or half the tiuiver is of one colour and half of adifferent colour- Some 
varieties reRuliirly bi'ar flowers striped with Tfllow, white, and 
r.-d • but t'lunis of such varieties occasionally produce on tlio samo 
WKit' I'ranchos with uniformly coloured flowers of all three tints, and 
utluT branches with Imlf-imd-lmlf coloured flowers and others with 

.ml 11..' .tr.pod ; 1 ml ™" ‘ej 

pl.Dt. «1«, lira. ™llmlj ”ld» imtinU r,'d Bmiira. ol 

Sniilor’ iTorthm, Ti'.m .Wprf H"”-™, -miW »'vml .nd b„, 
ettclusivelv red flowers. It luav be worth mentionmjr that 1 fertil- 
ised the Purplr .S-r.Tf-p.vT od^rntm) with pollen from the 

liaht^oloun'd P^iinUd L-idy. seedlinffs raised from one and the 
same pod were not intermediate in character, but pi-rfectly resem- 
bled Imth parents. 1-ater in tho summer the 
first borne flowers identU-al with those of tho Powfed £-id./ pri> 
diiced flowers streaked and blotched with purple ; showing in these 
darker marks a tendency to reversion to the mother-vanety, A“Jrew 
Knight fertilised two white grapes wuth pollen of the Ahppo 
grape, which is darkly variegated both in its “d . 

ri'suit was that the young seedlings wero not at first vanegat^, 
Vm, all became variegated during the succeeding summer ; be^eB 
this manv produced on the same plant bunches of grapes which 
were all black, nr all white, »r lead-coloured striped w'lth white, nr 
white doth'd with minute black stripes; and grain-s of all these 
shades could fp'quently he found on the same footstalk. 

Ill most of those enses of crossml vaviutics, ami lu some 
of the cases of crossed species, the colours proper to both 
parents appeared in the seedlings, as soon as they tirst 
llowered in the form of stripes or larger segments, or as 
whole flowers or fruit of two kinds borne on tbe same 
Tibint ; and in tliis case tlio appearance of tlie two colours 
cannot strictly be said to be duo to revemon, but to some 
incai.aeity of fusion, leading to their segregation. '\\ lien, 

n.,t. dc mror«,' i«'TraUJdaCl.ru=,’teiM,,4S. 
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liowcver, the later flowers or fruit, produoefl during the 
Pimie season or during a succeeding year or getieralion, 
Ijecomo Ptri|ied or liaU-in-lialf, itc., the segregation yflhe 
two colours is strictly a case of reversion hy Imd-varia- 
tion. Ill a future chapter I sliall sliow tlial, with animals 
of crossed parentage, the same individual ha« hecii known 
to change its character during growth, ami to revert to 
one of its parenls which it did not at lirst resenihlc. 
From the various facts now given there can l>e no doiiht 
that the same individual plant, whether a hybrid or a 
mongrel, sometimes returns in its leaves, flowers, and 
fruit, either wholly or hy segments, to both pai-ent-forms 
in the same manner as the Cytisus ailitmi, and the Jiiz- 
zarria Orange. 

We will now consider the few facts which have been 
recorded in support of the belief that a variety when 
grafted or budded on another variety sometimes aflccts 
the whole stock, or at the point of junction gives rise to 
a bud, or graft-hybrid, which partakes of the characters 
of both stock and scion. 

It is notorious that when the variejrated Jessamine is budded on 
the common kind, the stock Bometime s produces huds bearing vnri- 
egat.-d lcav<-s : Mr. Kivers, as he informs me. has seen instances of 
this. The same thing occurs with the Oleander.'" Mr. Hirers, on 
the authority of a trustworthy friend, stales that some Imiis of a 
g„l.ieii-vari, ’gated ush, which irer.- iiis<-rt.-d into common ashes, all 
died except one. but the ash st.»-ka won- affecteil,'" and pnxiuced, 
both abo\-e and lielow the points of insertion of the plates of bark 
bearing the dead buds, shoots wliich bore voriegaKil leavw. Mr. .1. 
Anilerson Ilcnrr has cominunlcnti-d to niu a nearly similar case i 
Mr. Brown, of Perth, olwtved many years ago, in a Highliind glen, 
an ash-tree with yellow leaves : and buds taken from Ibis tme wero 
inserted into common aslu-s. which in consequence weri' aflc’cted, 
and produced the BlolchtA Srendnlbane .4»A. Thisvaricty has been 
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„roiv.T.il.-J, and lias ptewrvcd its rliarwtCT during tlie last Sfty 
vin." Weeping asli.-s, also, werv budded on the affi-cted st«ks. 
and became similarly variegat.-d. Many authors consider vane^ 
tioii Bi the result of disease; and on this view which Jt'’"'-' , 

doubtful, for some variegated plants are perfectly healthy an vi- 
, S ~ m.i- tie lnoki>d at as the direct result of 

gorous. the foregoing cases niaj tie looaeu anw 
.he inoculation of a disease. Variegation is much influeue^. as wo 
Bliall liereafter see, by the nature of the soil in which tlie plaius are 
grown - and it does not seem improbable that whatever 
tile sap or tissues certain soils induce, whetl.cr or not called a d.^ 
ease might spread from the insertetl piece of bark to tlie stock. 
But a change of this kind cannot be considered to be of the nature 

°^TUere'^i8^rv"riety of the ha»d with dark-purph- leaves, like those 
of the copiH-i-beech; no one has attributed tins colonr to dise^e. 
and it apimren.ly is only an es.ggeration of a tint winch may often 
be •cen on the leaves of the common hazel. « hen ttu8%anu> 
grafted on the common hazel.”’ it sometimes colours « has be^ 
L.erted, the leaves below the graft; hut I should add that Mr 
Kivors, who has possessed hundreds of such grafted trees, las ue\ o 

**^^iimio^’‘’ quotes two separate acrounls of branches of dark and 
wliite-fruited vines which had been imited in various ways such as 
being split longitudinally, and then joined. &c. ; and these 
rriBluced distinct bunches of grapes of the two colours, and other 
bunches with grapes either striped or of an 

tint Even the h-aves in one case were vanegated. These tacts arc 

the more remarkable because Andrew Knight mwer suceeeih-d m 
raising variegated grap.>s by 

dark kinds; ih.mgb, as we have si'Cn. he obta.ml Sib iH.ngs «ith 
varie'mt.nl fruit and l.«ves. by fertilising a white vatiett l>y tbo 

casi-s ro<-relv to bud variation ; but it is a sirnngc- roiaculeiiee that 
tl.e branclu^s wliich l.ad lu-en grafP-d in a is'cnliar manner sbm.ld 
alone have thus varietl ; and 11. A.loriie de Tsol.arner is.smtelj a.s- 
serts that he proiluci-d the described result more than once, am; 
could do so at will, by spliiting and uniting the hraucl.es in the 

manner described by him. 

1 sliould not have quoted the following case had not the author 
„I , D« J.cln,h«,- »-‘>U «»■ ”• ” !■" 

extensive knowledge, but of his truthfuluessc he sots that bulbs 
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of liluo and ti'il hyai'intlis may bn cut iu twn, and that they will 
grow together and throw tip a united stem (and this I have myself 
SHi-n), with flowers of the two colnnrs on the opposite fuiles. But tho 
reninrkahle point is, that flowers are sometimes produced with thu 
two colours blended togcfluT, tvhii'h makes tlie case closely anolo- 
gr)UB with that of the blended colours of the grapes on thu united 
vine-btanches, . 

Mr, Ih Trull stated in 180T, before the liotiinieul Society of Edin- 
burgh (and has since given me fuller infonuationl, that several years 
ago hi‘ cut about sixty blue and white potatoes into halv(‘s tbrotigb 
the eyi'sor buds, and then carefully joined them, destroying at tho 
same' time the other eyes, Horae of these united tubers produced 
white, and others blue tulu>ra ; and it is probable that in these eases 
the one half alone of the bud grew. Home, however, iiroducod 
tubc‘rs ])artly white and |mrl!y blue ; and the tuluTS from abovet four 
or five were regularly mottled with tUi> two colours, In tlu'se latter 
ctiaes we may eonclude that a stem had been formed by the nniotl 
of the bisected buds; and as tubi'rs are pro<lueud by the enlnrgo- 
ment of subtermneau branches arising from the main stem, their 
iiiolth'd eolmir apparently afl'ords clear evidence of the intimate com- 
mingling of the two varieties. I have ri |)i'ated them; exiieriinwits 
on the potato and on tho hyacinth on a largo scale, but with no 

Tl« moat reliable Instnnce known to me of the formation of a 
graft-bybrid is one. recorded by Mr. Poynter,'" who assiitvs me, in 
a h'tter, of the entire accuracy of the statement, lliwi iJn'oniensis 
ha<l been buildcsl some years prevumsly on a wliite Ihinksiim rose ; 
and from the much enlarged point of junctioti, wlience the Devon!- 
ensisand Bntiksian still cmifin;ied to grow, a tliird branch issued, 
which was neither pure Banksian nor pure Devonieiisis, but jMirtook 
of the cbam.'ter of both ; the flowi-re resmiible.l, but were superior 
in ebaraeter to tliosi" of tlie variety called Lumiirqiif (one of the 
Noisettes), wliilc the slioots were similar in their ntaimer of growtli 
to those of the Banksian rose, with tlie exception that tlie longer 
ami more r<jlrast sluaits were famished witii iiric-klcs. This rose was 
exldbited Iwfore the Floral C'ommitlee of tbi' Horticultural Hociety 
of London, Dr, Limlleycsamiued it, and concluded that it bad cer- 
tainly been produced by tlm mingling of H. Banksitf with some 
rose like R. Dewnifnm, “ for while it was very greatly increased 
in vigour and in the size of all the parts, the leaves were half-way 
between a Banksian and Tea-scented rose, ’ It appears that ros& 
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prowiTS «-on' ftwiirc tliW tin- Bnnksinn pw w<m(‘tim>'9 affi-rts other 
row*, llml it nut been for this Intter *natc-mont. it miglit havo been 
tlmt tlii* new variety war» eiini>ly clue to bud-variation, anil 
lliut it Imd iHi-um-d l>y a mere aetidout at the iwint of juiielion b«>- 
tweeu llie two old kinds. 

To Slim np tlie foregoing fuels : tlic statement tliat 
I'l/tmiin iifhiiiii originiiteil as a gratl-liybrid is so precise 
that it can iiardly lie re.Jeeted, aiul, as we Jiave just seen, 
some analogotw I'aels reuder llio slatemeut to a certain 
extent probable. The peculiar, monstrous condition of 
the ovules, and the apparently sound condition of the pol- • 
len, favour the belief that it is not an ordinary or seminal 
hybrid. On the other baud, the fact that the same two 
species, viz. ('. lithnrnum and purjturcU'S, have spontane- 
ously prodneed hybrids by seed, is a strong .argument in 
support of the belief that C. a'htini originated in a simi- 
lar maimer. With respect to the extraordinary tendency 
whith this tree e.vhibits to complete or jiartial reversion, 
we have seen that undoubted seminal hybrids and mon- 
grels are similarly liable. On the whole, I am inclined 
to put trust in JI. Adam’s statement; and if it should 
ever be jirm'cd true, tbo same view would probably have 
to bo extended to the lliMarria and Trifacial oranges and 
to the ajiples above described ; but more evidence is 
ivipiisite bcfoi'c the possibility of the production of graft- 
hylirids can he fully admitted. Although it is at present 
impossible to arrive at any certain conclusion willi respect 
to the origin of these remarkable trees, the various facts 
above given appear to me to deserve atteniiou under seve- 
ral points of view, more especially as showing that the 
power of reversion is inherent in Buds. 

Oil Qip, (AVeef or vmndVialt action of tht Male Elciiioit 
OH l/ie Mother Form . — Another remarkable class of facts 
must be here considered, because they have been sup- 
posed to account for some cases of bud-variation ; I refer 
to the direct action of the male element, not in the ordl- 
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navy way on tlio ovules, Lut on certain parts of llie female 
plant, or in the case of animals on the siibsetiuent progony 
of the female by a secoinl male. I may premise tliat 
wiili plants tlie ovarium ami the coats of the nniles 
are obviously parts of the female, ami it couhl not have 
been anticipateil that they wouUl be affected by the pnlleii 
of a foreign variety or species, although the develop- 
ment of the emhryo, within tlie embryonic sack, within 
the ovule, within the ovarium, of course depends on the 
male element. 

Even as lmi<j ago ns 1720 it was obsona'd"* that ■white and lilue 
vnrielies of ihti I’ea, when planted near eneh other, mutually eroRs- 
ed, uo doubt thnnijjU the asje-nvy of bees, and in tliu auiunin blue 
and white ]'ea» WiTO found within the samu poils, Wii-Kinann 
made an exactly aimilnr ohsiTvation in the prostmt century. The 
same result lm« followi’d several limc‘8 wluur a variety wifli ]'easof 
one colour 1ms been artilU'inlly crossed by a diffi'rently-coloured 






lectedlho most constant variidivs, and the result conclusively showed 
that the colour of the sltln of the pea is niodilied when pollen of a 
dillerenlly coloured variety is used. This conclusion bus aiiiee been 
cnnnnned by l•x^>e^hnt‘ntR made by the Bov. J, M. Berkeley,”' 

Mr. Laxton of Stamford, whilst making expi'riini'iils on peas for 
the express purpose of asci-rtaiiiing the influenco of foreign iiolh'n 
on the mother-plant, has n-cently observed an important additional 
fact. He ferliliseil the Tall Sugar pea, which bearsvery thin green 
puds, becoming brownisb-wliit(> wlicn diy, with pollen of tlie Puriile- 
pndded pea, which, os its name expresses, has dark-purple jsxis with 
very thick skin, bpcomiiig jialo reddisli-purple when dry. Mr. hax- 
tnu has cultivated tho tall sugar-pea during twenty years, au<l has 
never seen or heard of it producing a purple pod ; navertlieless, a 
flower fertilised hy ijollen from tlio purple-imd yielded a pod clouded 
with purpliah-rud, wliich Mr. Laxtnn kindly gave to me. A space 
of about two inches in length towards tho extremity of the pod, and 
a smaller siiace none the stalk, wore thus coloured. On comparing 
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the colour with that of the purple-pod. both pods having been first 
dried and then soaked in water, it was found to be identically the 
snme ; and in l)oth the colour was confined to the cells lying imme- 
diately beneath tlie r.uter skin of the pod. The valves of the crossed 
fxxl were also decidevlly thicker and stronger than those of the pods 
of tlie mother-plant, but this may have l>cen an accidental circum- 
stance, for I know not how far their thickness in the Tall Sugar-pea 
la a variable charaet<T. 

Tlie peas of the Tall Sugar-|>ea. when dry, are pale greenish-brown, 
tliickly covered with dots of dark purple so minute as to be visible 
only through a lens, and Mr. Loxton has never seen or heard of this 
variety producing a purjili' pea ; hut in the crossed pod one* of the 
peas tWs of a uniform beautiful violet-purple tint, and a second was 
irregularly clouded with pale purple. Tin* colour lies in the outer 
of the two coats which surround llie|>ea. As the ]>eaB of the pur]ile- 
podded variety wlien diy are of a pale greenisli-huff, it would at 
first B[ipear that this r..*niarkable change of colour in the pens in tlio 
crossed p.id could not have l»*<>n caus.-d by tlie direct arlion of the 
polli'n of the piinib- 110.I : but when we bear in tnind that this latter 
variety has imrjde ft.iwers, purple marks on its stipuhts, and purple 
pods t’and tliat the Tallsugari>ca likewise has purple flowers and sti- 
))u!<-s, and micn>sc<>iiicn 11 y minute imri'le do's *he peas, we can 
liardlv doubt that the tendency to the production of purjilo in both 
parents has in combination modifie-l tlie colour of the peas in tbe 
crossed pod. After having examined these siH*cimens. I crossed the 
same two varietic's, and the jH-ns in one ixkI. but not the [xvls them- 
Bi'lves, were clouiksl and tinbsl with purjiiish-ri'd in a tmich more 
coiiiiiiroous manner than the p**as in the unerossi*d podsiiroduced at 
the same time by the same plants. I may notice ns a caution lliat 
Mr. Laxtnn sent me various other crowwil jicas sliglitly, or even 
grr-atlv, modified in colour; but the change in tliese cases was due, 
as liad been suspi-ctwl by Mr. Laxton, to the altered colour of tha 
cotyledons, seen tlirougli tlie transpan-n! coats of tlie pons ; and as 
the’ cotyledons are parts of the embryo, these cases are not in any 
way remarkable. 

Turning now to tlie genus Matthiola. Tlie pollen of one kind of 
stock sometimes affects the ddoiir of the seeds of another kind, 
used as the mother iilaiit. I give the following case tlie more read- 
ily, as Gartner doubted similar statements witli ri-spect to tbe stock 
previously made by other ob«‘iVers. Awell-known liortieullurial. 
Major Trevor Clarke, informs me that the seeds of the large red- 
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ftowprpii bifnnial stork (.Vullhi'^a annua ; Cotardeau of the Frrndi) 
arr light brown, iinil lliose of the purpl« Uranrhiug Queen slock ( .1/1 
s'?/C(ini() ure violet-black : and he found that, when ttmvers of the nil 
stiii'U Were fiTtiliseil by juillen from the ]>ur|>le Blru'k, they yivhiiKl 
about fifty jier cent, of binfk acetls. He sent im- four |iod» from n ri'il- 
ficiweml plant, two of which had lieen fertilisi-d by their own iKtllen, 
and they inrluileil pale brown seetl : and two tvliieh had been crosm-d 
by polli'ii from the purple kind, and they iiicluditl seeds all deeply 
tinged witii black. Thesi' lattersecU yicdd-nl piirple Howered plants 
like their father ; whilst the pale bn>wu seeds yielded normal red- 
flowered plants ; nnil Major Clarke, by sowing similar seeds, has ob- 
served on a greater scale the same result. The evidence in this caso 
of the direct action of the pidlen of one specii^s on tho colour of the 
seeds of another 8pecii>8 appears to me concluEive. 

In the foregoing cases, with the e.vception of that of 
the piiriile-podileil pea, the coats of the seeds .alone have 
been aftected In colour. We shall now see that the ova- 
rium itself, whether forming a large fleshy fruit or a mere 
thin envelope, may be modifled by foreign pollen, in 
colour, flavour, texture, size, and shape. 

Tho most remarkable instance, because carefully recorded by 
liiglfly competent authorities, is one of which I have seen an account 
in a letter writt.m, in ISilT. by M. Naudin to I>r. Hooker. M. Naudiii 
states that he has seen fruit growing on ('hamirropt humilit, which 
hail been fertilisi-d by 51. Denis witli j>ollen from the Pluenix or 
dnt(;-palin. The fruit or drupe thus produced was twice as large ii«, 
and mun‘ elongatiHl titan. tUiit proja-r to the (liamirrops ; so that it 
was interineiiiatc- in these n-apects. as well as in texture, between 
the fruit of the two pap'iils. These liybridiseil seeds gcrmiiintc'd, 
and produced young plants likewise intenuediate in rliaracler. This 
case is tlio mure remarkable o» the Clianurrops and I’lirenix belong 
not only to distinct genera, but in tUi- estimation of soma botanists 
to distinct sections of the family. 

Oallcsio”' fi-rtilisod the flowers of an orange with pollen from 
the lemon ; and one fruit tlius pnxluced bore a longitudinal stri|'e 
of peel having the colour, flavour, and other characters of the lemon, 
Mr, Anderson “ fertilised a green-fleshed melon with ixillen from a 
scarlet-fleshed kind i in two of the fruits " a senMble change was 
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pprrpptiWe - and four otlicr froiis w.t,' pomowhat alterpd ho\h inter- 
nally and .■sternally." Th*- w-wi* of the twn 6rst-inenUnned frviita 
pjixiiieed plants partaking of the ff-xxl proiwMh-s of both parents. 
In thn I'nlted States, where fui-urhitacrtP an- larffcly cultivated, it 
is the popular l>ellef« that the fruit is thus directly iifh-cted by 
fon-itiu ixilU-ii ; and I have roceiv.Hl a similar statement with n-spiH-t 
to the cueumlHT in Knjrland. It is known tliat prain-s linve be.-n 
thus afli-eted in colour, size, nod shape; in France a ]>ale roloured 
prape had its juice tinteil hy the pollen of the dark-roloiirt-d Tein- 
lurier ■ in tlermniiy a varietv bore berries whicli were aftected by 
tin- pollen of two adjoininp kinds ; sonte’of the berries beinp only 
partiiillv nffeeted or mottled. As lonp apo as 1751 “* H was ob- 
srr\ed that, wlien differently coloun-d varieti.-s of maize pn>w near 
eaeli ollK-r tliev mutuallr affect eacli otlier's seetls. and tliis is now 
a popular belief in the I'niti-d States. Dr, Pavi « tried tin- experi- 
ment with care ; he sowed yellow and black seeded maize topetlier, 
and on the same ear s<ime of the seeds were yellow, some black, and 
some iinutled."” the differently coloured seeds beinp arranped in 
rows orirre-rulnrlv. Mr. Sabine states'* that lie liasse.-n the form 
of the nearly plobular seed-capsule of AmaryJIU rittala altered by 
the appUention of the pollen of another species, of which tlie capsule 
has gibbous angles. Mr. J. Anderson Henry "* crossed Modoilfii- 
rfron DnUtomicF with the pollen of li. Xvttallii, which is one of the 
larpest-flowered and nubh-st species of the pemis. The largest pod 
produced by the former Bix-ciea, when fertilised with its own piJllon, 
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measiirotl Ij in length anil IJ in girth; whilst three of the pnils 
whteh hail biH'n fTtilised hy ivillen of if. yiilMlii measured If iiii'h 
in lengtli and no li-ss than 2 inches in girth. Here we see the 
effect of foreign jjollen appari'nlly confined to iuerenaing the size of 
the ovarium ; but we must lx' cautious in assuming, ns the follow- 
ing ease shows, tliat in this instanci' size has lieen directly tnins- 
ferred from the male panmt to tlie ca|wulo of ilie fotnule plant. Mr. 
Henry fertilised -4)viW« UepliarnphyUu with pollen of .1, Hiytri, and 
the jviiIb tints produced, of wliicli lie was so kind'as to send ini' de- 
tailed measurements and sketches, were much larger in all their di- 
inenaiiins than tliose naturally pnKliicisl hy either the male orfemalo 
pnrent-s|Mj’ies. In a future chapter we shall see that the organa of 
viigetation in hybrid plants, Indejiondemly of the chnmcter of either 
parent, are sometimes develoix'd to a monstrous size ; iind the in- 
creased size of the jHids in the foregoing cases may be an analogous 
fact- 

No ease of the direct action of the pollen of one variety on another 
is better authenticated or more remarkable than that of the common 
apple. The fruit here consists of the lower part of the calyx and of 
the upper part of the flower-peiluncle '* in a inetamorph<xsed.conili- 
tion, so that the effect of the foreign pollen has extended even be- 
yond the limits of the ovarium. Cases of apples thus atIcTteU were 
recorded by Bradley in the early part of the last eentuiy ; and other 
cases are given in old vidunies of the Pliilosophical Transactions 
in one of these a Ruaseting apple and an adjoining kind mutually 
affected each other's fruit ; and in another case a smooth apple af- 
fected n rough-coated kind. Another instance lias been given of 
two very different apple-tm-s growing close to each other, which 
hiire fruit resembling eacli other, but only on llie adjoining bmnehea. 
It is, liowevcr, almost suix-rfluous to adduce tliese nr other cases, 
after that of the St. Valu-ry apple, which, from the abortion of the 
Kfamena, does not pwaluce polhui, but. being annually fertilisi'd hy 
tlie girls of the nfighlxiurluwHl with iwllen of many kinds, iM’ara 
fruit, " differing from each other in size, flavour, and colour, lint re. 
semliling In character the hennaphriMlitc kinds by which tliey linvo 
been fertilised. ” 
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I li.ave now shown, on the :inthoi‘ity of sevovnl oxcel- 
lem observiTS, in tin* ease of plants belonjrinjr to widely 
diflerent orders, that the pollen of one speeies or varirly, 
when aj'pliel to a distiuet form, occasionally causes the 
coats of the seeds and the ovarium or fruit, ineliuliug 
even in one iustauce the calyx and upper part of the pe- 
duncle of the nioiher-jilanl, to heconic modilied. Some- 
times the whole of the ovarium or all the seeds are thus 
iitfectcd ; sometimes only a certain number of the seeds, 
as ill the ease of the pea, or’otily a jiart of the ovarium, 
as with the stri|)cd orange, mottled grapes aiifl maize, 
are llius affected. It must not be supposed that any di- 
rect or immediate effect invariably follows the use of 
foreign pollen : this is far from being the ease ; nor is it 
known on what couditions the result depends. Mr. 
Knight expressly states that he has never seen the 
fruit thus affeeted, though he has crossed thousands of 
apple and other fruit-trees. There is not the least reason to 
believe that a branch which has borne seed or fruit direct- 
ly moditied by foreign pollen is itself affeeted, so .as sub- 
sequently to produce modified buds : such an occurrence, 
from the temporary connection of the flower with the 
stem, would be hardly possible. Hence but very few, if 
any, of the oases of sudden modifications in the fruit of 
trees, civen in the early part of this chapter, can be ac- 
counted for by the action of foreign pollen ; for sueli modi- 
fied fruits have commonly been aft<-rwards propagated by 
luuhUng or grafting. It is also obvious that changes of 
cohiur in liie (lower which necessarily supervene long be- 
fore it is ready for fertilisation, and changes in the sha]>e 
or colour of the leaves, c.an have no velatUm to tlio action 
of foreign pollen : all such cases must be attributed to 
simple bud-variation. 

The proofs of the action of foreign pollen on the niother- 
jilaut liave been given in considerable detail, because this 
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action, as we shall see in a future chapter, is of the highest 
theoretical importance, niul hecansc it is in itself a re- 
markable and apparently anomalous circumstance. That 
it is remarkable under a jihysiological point of view is 
clear, for the male element not only affects, in accordance 
with its proper function, the germ, but the suiTomiding 
tissues of the mother-jilant. That the action is anomalous 
in appearance is true, but liardly so in reality, for appa- 
rently it jilays the same part in tlie ordinai-y fertilisation 
of many flowers. Gartner has shown, by gradually in- 
creasing the number of pollen-grains until lie siieceuded 
in fertilising a Malva, that many grains arc e-xpeiided in 
the development, or, as he expresses it, in the satiation, 
of the jiistil and ovarium. Again, when one plant is fer- 
tilised by a widely distinct species, it often happens that 
the ovarium is fully and quickly developed without any 
seeds being formed, or the coats of the seeds are dovei- 
oped without an embryo being formed within, Dr. Hil- 
debrand also has lately shown in a valuable papci that, 
avitli several Orchiden', the action of the iilant’s own pol- 
!cii is necessary for the development of the ovarium, and 
that this development takes place not only long before 
the pollen-tubes have reached the ovules, but even befoi'o 
the placentre and ovules have been formed ; so that with 
these orchids the pollen .apparently acts directly on the 
ovarium. On the cither liaud, we must not overrate the 
efficacy of pollen in this respect ; for in the case of hy- 
bridised plants it might be argued that an embryo h.ad 
been formed and had affected the surrounding tissues of 
the mother-plant before it perished at a very early age. 
Again, it is well known that with many plants the ovarium 
maybe fully developed, though pollen be wholly excluded. 
.tVud lastly, Mr. Smith, the Late Curator at Kew {as I hear 
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tlu'ough Dr. Hooker), oliserveil the singular fact with 
an orclii‘1, the Jiumitea s}>fcios<T, the dcrelojuuent ot the 
ovariuiu couhl be eftccled by mechanic.al irritation of the 
stigma. Xevertheless, from the number of the pollen- 
grains exiieuJecl “ in the satiation of the ovarium and 
pistil, "—from the generality of the formation of the 
ovarium and seed-coals in sterile hybridised jilauts, — and 
from Dr. Hildebrand's observations on orchids, we may 
admit that in. most cases the swelling of the ovarium, 
and the f.wmation of the seed-coats, are at least aided, if 
not wholly caused, by the direct action of the polleu, in- 
dependently of the intervention of the fertilised germ. 
Therefore, in the previously-given cases we have only to 
add to our belief in the power of the plant’s own pollen 
on the development of the ovarium and seed-coats, its 
further power, wliou applied to a distinct species or 
variOty, of influeticiiig the shape, sir.e, colour, texture, 
Ac., of these same parts. 

Turning now to the animal kingdom. If we could 
imagine the same flower to yield seeds during successive 
vears, then it would not he very surprising that a flower 
of which the ovarium had been mudifled by foreign pol- 
len should next year produce, when selt-fertiliscd, otf- 
spving iiigdified by tlic previous male influence. Closely 
analogou.s cases have actually occuiTed wkh animals. 
In the case olleii quoted from Lor>l Morion,' ’ a nearly 
pnrelv-brcd, Arabian, cliesnut mare boro .a hybrid to a 
(juiiggn; she was subsequently sent to Sir Gore Ouselcy, 
amrproduced two colts by a black .\rabiaii horse. These 
colts were partially diui-colonred, and were striped on the 
legs more plainly than the re.il hybrid, or even than the 
qiiagga. One of the two colts had its neck and some 
other parts of its body plainly marked with stripes. 
Stripes on the body, not to mention those on the legs, 
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anil tlie dun colour, are extremely rare, — I speak after 
having long attended to- the subject, — with horses of 
all kinds in Europe, and are unknown in the case of 
Arubiiuis. But what makes the case still more striking 
is that the hair of the mane in these colts resembled that 
of the qnagga, being short, still’, and upright, llenoo 
there can be no doubt that the quagga aflei-te'd the cha- 
racter of the oftspring subsoqucnily begot by the blade 
Arabian horse. With respect to the varieties of our do- 
mesticated animals, many similar ami well-autlientieated 
facts have been published,”* and otliei-s have been com- 
mmiicated to me, plainly showing the influenee of the 
first male on the progeny subscqiienlly borne by the 
mother to other males. It will sufliee to give a single in- 
stance, recorded in tlio ‘ I'hilosopliical Transactions,’’ in a 
paper following that by Lord Morton : Mr. Uiles ])iil a 
sow of Lord AVostern's black and white Essex breed to a 
wild boar of a deep chesnut colour ; and the “ pigs pro- 
duced p.artook in appearance of both boar .and sow, but in 
some the diesnut colour of the boar strongly jirevaited.” 
After the boar had long been de.ad. the sow was put tO' 
a bo.ar of her own black and white breed,— a kind avliidi 
is well known to breed very true and never to show any 
chesnut colour, — yet from this union the sow produced 
some young pigs which were plainly, marked with the 
same chesnnt tint as in the first litter. Similar casc.s 
have so frequently occurred, that careful bi-cedcrs avoid 
putting a choice femaje to an infeiior male on account of 
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tlio injiuy to her subsequent progeny which may be ex- 
jiccteil to follow. 

Some piiysiulogists have attempted to account for these 
miiiivkable results from a tirst impregnation by llie close 
attachment and freely inlercommunicatiiig blood-vessels 
between the modiiied embryo .and the mother, lint it is 
iv niost improbable hypothesis that the mere blood ot one 
individual should affect the reproductive organs of an- 
other individual in such .a manner as to modify the sub- 
sequent offs]>riiig. The unalogy from the direct action 
of foreign pollen on the ovarium and seed-coats of the 
mother-plant strongly supports the belief that the m.ale 
element acts directly on the reproductive organs of the 
female, wonderful as is this aelLon, and not through the 
interveiiUou of the crossed embryo. With birds there is 
no such close conueclioii hetweon the einhryo and mother 
as in the case of mammals : yet a careful observer, Dr. 
C’hai)uis, states'” that with pigeons the intluetice of a 
first male sometimes makes itself ]>ereoived in the suc- 
ceeding broods ; but this statement, before it can be fully 
trusted, requires conlinuatioii. 

Conchmon and i^utnmnry of ihe Chapt<T.—T\\c facts 
given ill the latter lialf of this chapter are well worthy of 
cousideratiou, as they show us in how many extraordina- 
ry modes one organic form may lead to the nioditicatioii 
of aiioLher, and often without the intervention of seminal 
reproduction. There is ample cvidance, as wc have just 
seen, that the male element mayoither directly affect the 
structure of the female, or in the case of .animals lead to 
the modification of her offspring. There is a considerable 
but iiisufticient body of evidence showing that the tissue!? 
of two plants may unite and form a bud having a blend- 
ed character; or again, that buds inserted into a stock 
may affect all the buds subsequently produced by this 
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stol'k. Two embryos, iTiffei'iiig from each other aiul coii- 
taiiieil ill the same seeil, may cohere ami form a single 
])huit. Offspring from a cross between two species or 
varieties may in the first or in a succeeding geiieraliuii 
revert ill various degrees by bud-variation to their jiareiU- 
forms ; aud this reversion or segregation of charactermay 
affect the whole flower, fruit, or leaf-bud, or only the half 
or smaller segment, or a single organ. In some cases this 
Bcgreg.atiou of cliaracter apparently depends on some in- 
capacity of union ratlicr tliau on reversion, for the flow- 
ers or fruit which art first produced disjilay by segments 
llic characters of both parents. In tlie (’ylUiin whnni 
and the Bizzarria or.ange, whatever their origin may have 
been, the two parent speeies occur blended together un- 
der the form of a sterile hybrid, or reappear witli their 
characters perfect and their reproductive organs effec- 
tive ; and these trees, retaining the same sportive charac- 
ter, can bo propagated by bnds. These various facts 
ought to he well considered hy any one who wishes to 
einbrace under a single point of view iho various modes 
of reproduction by gemmation, division, and sexual union, 
llie reparation of hist parts, variation, inlierit.ance, rever- 
sion, and otlier such phenomena. In a chapter towards 
the close of the folloiving volume I shall attempt to con- 
nect tliese facts together by a jirovisional liypolhesis. 

In the early half of this ciiaptcr I Imve given a long 
list of plants in which through bud-variation, tliat is, in- 
dependently of reproduction by seed, the fruit has sud- 
denly become modified in size, colour, flavour, hairiness, 
shape, and time of maturity ; llowers h.avc similarly 
changed in shape, colour, aud douhleuess, and greatly in 
ilie character of the calyx ; young branches or slinots 
liave changed in colour, in hearing spines, and in habit 
of growth, as in climbing and weeping; leaves have 
changed in colour, variegation, shape, period of unfolding, 
and in their arrangement on the axis. Buds of all kinds, 
whether produced on ordinary branches or on subterranean 
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stems, wlieti.er simple or, !is in IuIkts fma bulbs, niucb 
modiliea ;\ml suppliea with a stock of nutriment, are all 
liable to smblGu variations of the same general nature. 

In Ilie list, many of ibe cases are certainly ilue to re- 
version to characters not aciiuireil from a cross, but which 
were formerly present, anil have been lost fur a longer or 
shorter perio'.l of time ;-as when a bml on a varlegate.j 
plant produces plain leaves, or when vanously-colyurcd 
llowcrs on the Chysanthemnm revert to the aboriginal 
yellow tint Many other cases iudmled in the list are 
probably due to the plants being of crossed parentage, 
and to the btids reverting to one of the two parent-forms. 
Ill illustration of the origin of Ci/limis adami, several cases 
were given of partial or complete reversion, both with 
hybrid and mongrel plants ; hence we may suspect that 
the strong tendency in the Chrysanthemum, for instance, 
to produiTe by bud-variation differently-coloured flowers, 
results from ibe varieties formerly liaviug been mtenUon- 
ally or accidentally crossed ; and that their descendants 
at the present day still occasionally revert by buds to tlie 
colours of the move persistent parent-varieties. This is 
almost certainly the case with liollison’s Uniipie Felargo- 
nium ; and so it may be to a large extent with the bud- 
varieties of the DabU.a and with the “broken colours 
ofTulips. 

Many cases of Imd-varialion, however, cannot be attvi- 
biued to reversion, but to spontaneous variability, sueh 
as so commonly occurs with cullivalcd plants when raised 
from seed. As a single variety of the flivysaiilliemiim 
has produced by buds six otber varieties, and as one va- 
riety of the goosL'berrv has borne .at the same time four 
disUiict varieties of fruit, it is scarcely possible to believe 
that all these vari.almiis are reversions to former parents. 
We can hardly believe, as remarked in a previous chapter, 
that all the many peaches wbieb have yielded nectarine- 
buds are of crossed jiarentage. Lastly, in such cases as 
that of the moss-rose with its peculiar calyx, ami of the 
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rose whit'll bears opposite leaves, in that of tlie Imato- 
pliylhim, itc., there is no known natural species or seetl- 
ling variety, from which the characters in question cnultl 
have been derivoil by crossing. We must attribute all 
such cases to actual variability in the bmls. Tlie varie- 
ties which have thus arisen cannot be clistinguisheil by 
any external character from seedlings ; this is notoriously 
the case with the varieties of the Hose, Azalea, anil many 
other plants. It deserves notice that all the plants which 
liave yielded hiul-variations have likewise vjvried greatly 
by seed. 

These plants belong to so many orders that wo may 
infer that almost every plant would he liable to bud- 
variation if placed under the proper exciting conditions. 
These conditions, as far as we can judge, mainly depend 
on long-continued and high cultivation ; for almost all 
the plants in the foregoing lists are perennials, and have 
been largely propagated in many soils and under different 
climates, hy cuttings, offsets, bulbs, tubers, and especially 
by budding or grafting. The instances of annuals vary- 
ing by buds, or producing on the same plant differently 
coloured flowei’s arc comparatively rare : Ilopkivk'*” has 
seen tills with Convolvulus tricolor; audit is not rare 
with tlie balsam and annual Delphiniuni. According to 
Sir R. Schombiirgk, plants from the warmer temperato 
regions, when cultivated under the hot climate of St. Do- 
mingo, are eminently liable to hud-variation ; hut change 
of climate is by no means a necessary contingent, as wo 
sec with the gooseberry, curr.ant, and some others. I’lauts 
living under their natural conditions are very randy 
subject to bud-variation : variegated aivl coloured loaves 
have, however, been occasionally observed ; and I have 
given an instance of the variation of buds on an ash-tree ; 
hut it U doubtful whether any tree planted in oruainciital 
grounds can be considered as living under strictly natural 
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t'onililioiiR. Gartner has seen white and dark-red flowers 
}irodueod from the same root of the wild Achillea milk- 
folium; and Prof. Caspary h.aa seen Viola lutea, in a com* 
)il<-tely « ild condition, iKarinj; flowers of diflcrcnt colours 
and sizes.'*' 

As wiM jdanls are so rarely liahle to bud-variation, 
whilst hi.udily cultivated plants Ion" proijattated by arli* 
lieial means liave yielded by this form of i-eproduclion 
many varieties, we an- led tlirou"h a series sucli as the 
fiillowinir,— namely, all the eyes in the same tuber of the 
potato varyiii" in the same manner. — all the fruit on a jnir- 
pie plum-tree sud-lenly beeomini' yellow, — all the fruit on 
a doubled-flowered almond sudtlenly beeotuin" peachliko, 
— all the buds on praAed trees bein" in some very .slight 
degree afiVeted by the stock on which they have been 
worked,— all the flowers on a transplanted heartseaso 
changing for a lime in color, size, and shape, — we arc led 
through such facts to look at every case of hud-variation 
as the direct result of the particular conditions of life to 
which the plant has been exposed. But if we turn to the 
other end of the series, namely, to such eases as that of a 
|ieach-treo which, aA»-r having been ciillivatcd by tens of 
I housanUs during many years in many eounlries, ami aAcr 
hat ing annually jirodiiced thousands of buds, all of which 
liave apparmilly been exposed to precisely the same con- 
ditions, yet at la«t suddenly prmlm-ea a single hud with 
its wiiolo character greatly iransfortncd, we are driven to 
an opposite conclusinu. In such eases as the latter it 
would appear that the Irnnsformalion stauda in noiftVec? 
relation to the conditions of life. 

Wc have seen jhal varieties produced from seeds and 
from buds resemble each other so closely in genera! iijr- 
peavance, that they c.aniiot posalhly bo distinguished, 
.lust ascertain species and groui>«uf species, when propa- 
gated by seed, an- more v.iriable than other species or 

III 'M.rUlrnrti-rPlijsOkwi 0«jrl1 tu RoiilgS-iv.' h 
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geuevii, so it is in the i-!»so of corlain bud-varietios. Tims 
the Q\ict-n of England Chrysnnthemmn has produced by 
this latter process no less than six, and Uollison’s ITiiifpie 
Felargoniuiu four distinct varieties ; moss-roses have also 
produced several other moss-roses. The llosaeeie have 
varied by buds more than any other group of jilaiits; 
but this may be in large j<art due to so many members 
having been long cultivated; but within this one group, 
the peach has often varied by buds, whilst the apple and 
pear, both grafted trees extensively cultivated, liave af- 
forded, as far as I can ascertain, extremely few instances 
of bud-variation. 

The law of analogous variation holds good with vari- 
eties produced by buds, as with those pi'odueed from 
seed : more than one hind of rose has sjiorted into a 
moss-rose' more than one kind of camellia has assumed 
an hexagonal form ; and at least seven or eight varieties 
of the peach have produced nectarines. 

The laws of inheritance seem to be nearly the same 
with seminal and bnd-varieties. A\e know how com- 
monly reversion comes into play with both, and it may 
affect tile whole, or only segments, of a leaf, flower, or 
fruit. When the tendency to reversion affects many buds 
on the same tree, it becomes covered with difl’erent kinds 
of leaves, flowers, or fruit ; but tbere is reason to believe 
that such fluctuating varieties have generally arisen from 
seed. It is well known that, out of a number of seed- 
ling varieties, some transmit their character much more 
truly by seed than others ; so with bud-varieties some re- 
tain their character by successive buds mtire truly than 
others; of which instances have been given with two 
kinds of variegated Euonymus and with certain kinds of 
tulips. Notwithstanding the sudden production of hud- 
varieties, the characters thus acquired are sometimes ca- 
pable of transmission Uy seminal reproduction : Mr. Ki- 
vers has found that moss-roses generally reproduce them- 
selves by seed ; and the mossy character has been trans- 
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iViTt'd by rrossin". from one spcdos of rose to another. 
Tlie Boston nectarine, which :i|>]>caTv<1 as a hml-varialioii, 
j>rocliU'cil hy seed a closely allicil nectarine. Wc have 
hi)wever seen, on the authority of Mr. Salter, that sedl 
taken from a hr.anch with leaves variegate*! through Innl- 
variation, transmits this character very feebly; wliilst 
many jilants, which became variegated as seedlings, trans- 
mit variegation to a large proportion of their progeny. 

Although I have been able to collect a good many 
casw of inid-variation, as sh*»wii in the previous lists, 
ami might probably, by searehing foreign horticultural 
works, have collected more cases, yet their total tmmbei’ 
is as nothing in comj>arison with that of seminal varie- 
ties. With seedlings raised from the more variable culti- 
vated plants, the variations are almost infinitely nume- 
rous, hut their differences are generally slight: only at 
long intervals of time a strongly marked modification 
appears. f)ii the other hand, it is a singular and inexpli- 
cable fact that, when plants vary by buds, the variations, 
though they ocenr with comparative rarity, are often, or 
even gencrallv, strongly pronounced. It struck me that 
this might perhaps ho a delusion, and that slight changea 
often occurred in buds, b*it from being of no value wero 
overlooked or not recorded. Accordingly 1 applied to 
two great authorities on this suhj«'Cl, namely, to Mr. 
Rivers with respect to fruit-tree.*, ami to Mr. Salter with 
respect to flowei-s. Mr. Rivers is doubtful, but does not 
remember having noticed very slight variations in friiil- 
hiids. I'lr. Salter informs me that uilh llowers such do 
occur, hut, if projiagated, th*‘V gimerally lose ihcir new 
cliaractcr in the following year; yet he eoncui’s with mo 
that hud-variations usually at once assume a decided and 
permanent character. Wc can hardly doubt that this is 
the rule, when wo reflect on such cases as that of the 
lieacli, which lias been so carefully observed and of which 
such trifling seminal varieties lidve been propag.ated, yet 
this tree has repeatedly produced by bud-variation uec- 
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Chap. XT. 

tru-inos, ancT only twice (as far as T can learn) any other 
variety, namely, the Kaviy and Late Grosse Jligiionne 
peaches; and these difler from the parent-tree in hardly 
any character e.'ccejTt the period of maturity. 

To iTiy surprise I hear from Mr. Salter that he brings 
the great principle of Hcleetinii to hear on variegated 
plants propagated by buds, and has thus greatly improved 
and fixed several varieties. lie informs me that at first 
a branch often produces variegated leaves on one side 
alone, and that the leaves are marlced OTily with an ir- 
regular edging or with .a few lines of while and yellow. 
To improve and fix such varieties, he finds it necessary to 
encourage the huds at the bases of the most distinctly 
marked leaves, and to propagate from them alone, lly 
following with perseverance this plan during three or 
four successive seasons, a distinct and fixed variety can 
generally bo secured. 

Finally, the facts given in this chapter prove hi how 
close and rcmarkahle a inamier the germ of a fertilised 
seed and the small cellular mass forming a hud rcsemhlo 
each other in function,— in their powers of inhcrilanco 
with occasional reversion, — and in their capacity for vari- 
ation of the same general nature, iu obedience to the 
same laws. This resemblance, or rather identity, is ren- 
dered far moro striking if the facts can ho trusted which 
apparently vender it probable that the cellular tissue of 
one species or variety, when budded or grafted on another, 
may give rise to a bud having an intermediate eharaetor. 
In this chai>ter we cle.arly see that variability is not ne- 
cessarily contingent on sexual generation, though tnneh 
more frequently its concomitant than on Inid-reprodnc- 
tion. We see that Imd-variabillty is not solely depciul- 
ent on reversion or atavism to long-lost characters, or to 
those formerly acquired from a cross, but that it is often 
spontaneous. But when wo ask ourselves what is the 
c.ause of any particular bud-variation, we are lost in doubt, 
being driven in some cases to look to the direct action of- 
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the external conditions of life as sufficient, and in other 
cases to feel a profound conviction that these have played 
a fpiile subordinate part, of not more importance than 
the nature of the spark which ignites a mass of combusti- 
ble matter. 
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GARDENING FOR PROFIT. 

In the Market and Family Garden- 

Bt Petek Henpeeson. 

IEI-VSTItA.XBT>. 

This is the first work on Market Gardening erer published m tin* 
country. Its author is well known as a market gardener of eighteen 
years’ successful experience. In this work he has recorded this 
experience, and giren, without reservation, the methods necessary 
to the profitable culture of tho commercial or 

MARKET GAROEN. 



It is a work for which there has long been a demand, and one 
which will commend Useir,-not only to those who grow vegetables 
for sale, but to the cultivator of tbe 

FAMILT OASDEK, 



to whom it presents methods quite different from the old 0!«es gen- 
erally practiced. It is an OKtcisai. aso pcbely ambrican work, and 
not made up, as books on gardening too often are. by quotalions 
from foreign authors. 

Every thing is made perfectly plain, and the subject treated in all 
tU details, from the selection of the soil to preparing the producU 



for market. 



CONTEHTS. 



Uen fitted for the Buainesa of Oardening. 

The Amount of Capital Beq aired, and 
Working Force per Acre. 

Proflta of Market Gardening, 
liooation. Situation, and ZiaTiog Out. 

Soils, Drainage, and Preparation. 

Manures, Implements. 

Uses and Management of Cold Frames. 

Formation and Management of Eot-beda. 

Forcing Fits or Oreen-bouaes. 

Seeds and Seed Beiaing. 

How, When, and Where to Sew Seeds. 

Transplanting, Insects. 

Faoking of Vegetables for Shipping. 

Preservation of Vegetables in Winter. 

Vegetablee, their Varieties and CuUivatioa. 

In the last chapter, the most valuable kinds are described, and 
the culture proper to each is given in detail. 
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BT 

ANDREW S. FULLER 

Beautifully Illustvated. 



We liave Ueretofore Uad no work especially devoted to small 
fruits, and certainly no treatises anywhere that give tUe information 
contained in tl.is. It U to tlie advantage of special works that tbo 
autlior can say all iliat he has to say on any subject, and not its 
restricted as to space, as he must he in those works that cover the 
culture of all fruits— great and small. „ „ 

Tills book covers the wliole ground ofPropag.ating Small Fruits, 
their Culture, Varieties, Packing for Market, elq. While very full ou 
tlie otlier fruits, the Currants and Raspberries have been more care- 
fully elaborated tlian ever before, and in this important part of liis 
hook, the author has bad the invaluable counsel of Charles Downing. 
Tlie chapter on g.athering and packing the fruit is a valuable one, 
and In it are figured all ibe baskets and hoses now in common use. 
Tlie book is very finely and thorougbiy illustrated, and makes an 
admirable companiou to the Grape Cullurist, by the same author. 



CONTENTS 



Chat, I. BAtiBEntiv. 

Chap. II. Stbawbebbt. 
CiuP.III. Raspberry. 
Chap. 1Y. Blackbekrt. 
Chap. Y. Dwarf Cherry. 
CuAP. YI. CtIBRAST. 



Chap. VII. Gooseberry, 

Chap. VIII. Cornelian CttERnv. 
Chap. IX. Cranberry. 

CK.AP. X. Hcckleberry. 
Chap. XL Pueperdia. 

Chap. XII. Preparation foe 

GATHERING FrCIT. 



Sent post-paid. Price $1.50. 



ORANGE JUDD & CO., 245 Broadway, New-York. 



© The Complete Work of Charles Darwin Onlii 



AMERICAN POMOLOGY. 

APPLES. 



39S ll.I.USTRATIO:>'{«. 

This volume lias about 750 pages, Ibe first 375 of wliicb are ile 
voted to the discussion of tUo general subjects of propagation, nur. 
sery culture, selection and planting, cultivation of orchards, care of 
fruit, insects, and the like ; the remainder is occupied with descrip- 
tions of apples. With the richness of material at hand, the trouble 
was to decldo what to leave out. It will be found that while the 
old and standard varieties are not neglected, the new and promising 
sorts, especially those of the Boulli and West, have prominence. 
A list of selections for different localities by eminent orchardists is 
a valuable portion of the volume, while the Analytical Index oj 
CatalonU'O as the French would say, is the most extended 

- •• . published, and gives evidence of a fearful 
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amount of labor. 
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AgricultTiral and Horticultural 

PRACTICAL KNOWLEDGE. 

Beautifully lUuetrated. 

It contains Descriptions, Hints, Suggestions, and Details of great value tu 
every one interested in Fruit, Floivers, Vegetables, or Farm Crops. It con- 
tains OtSO large Octavo Paget, and 250 Engratingt. Deaeribing and U- 
lust rating nearly tlic whole rntigo of topics of interest to tho FAllMEIt, tiio 
GARDENER, lUe FRUIT CULTDKIST, and the AMATEUR, 

It is adapted not only to those owning large and Elegant Estates, but non- 
taiits directions for tho best arrangement of the smallest Plots, down to the 
aty Yard, the Roof or Window Garden, or the simple Flower Stand. It 
also gives an aiistract of the Principles, Construetion, and Management of 
Aqcariums. Among numerous other matters it treats of 
Dmillllltr. Giving best methods, estimates of cost, trenohes, tiles, etc., 
tlins enabling almost any one properly to perform this important work. 

<'aitlc are carefully noticed with reference to the speoiai merits of dif- 
ferent breeds for dairying or fattening. 

Aliccp Mnnasvniciit, including Breeding, Feeding, Prices, Profits, 
etc., receives attention, and a very full treatise on the Merinos is given. 

<arHpe C'lllllirc occupies a large space, ombracing the opinions >if 
men in all parts of tlie country, as to best sorts, planting, traiuitig, diseases, 
ai^d general mauagement for home use or marketing. 

Full Lists of Ornamental Trees and Shrubs, Fruits, Flowers, Green 
and Uot-houso Plants, etc., are given, with direoliona for management each 
month in the year. 

The Kitchen Cinrticn receives particular attention, with lefor- 
ence to the best way to grow and preserve each kind of Vegetable. 

Ill short, as Us name indicates, the book treats nf almost every subject that 
nteJt eonsidnatiem by those living in tho country, or having any thing to do 
with the cultivation of the soil. 

Sent ^ost-E’aici. • . I=»rio©, $3.00. 

N E W-Y O R K : 

Orang^e Judd Si Oo., Sroadwa;''. 



The Comolete Work of Charles Darwin Onlir 



MY VINEYARD AT LAKEVIEW; 

OR, 

SUOOESSI’TJL GEAPE OGLTGEE, 

BT A ■ 



CELEBRATED GRAPE REGIONS 




^siiiiiisiiiiiiii^ 

:;sElS^SSiaSsSl^^ 



ORANGE JUDD & CO., 245 Broadway, New-York. 



© The Complete Work of Charles Darwin Onll 



THE AilEEIOAH 

Horticiiltttral AuMal 

FOR 1868 . 



A Y ear-13ook 

rOR EVERY HOME. 
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every affric-AdturiBt. Bcsicles tbe general record of agricultural 
jwogresa, it has a valnablo article on 
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Rv GvrdnerB. Weeks, Esq., Secretary of the American Dairy- 
men’s Association, in which he discusses the reasons for the best 
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Winter tVlieat, 
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Seytlics and Cradles, 

Bv Jons W.DouobAS, (fully illustrated ;■) also articles on Horse- 
B'peaking and on Bittinq Colls, by Sam’i, F. Headi.t. pq.(il- 
lustraMid ;1 on Recent Progress in Agricultural Science, by i rof 
S W. JOHSBON ; on Commercial Fertilizers, vetonnary MeiUcine 
and jurisprudence, Ptogress of Invention Affecting Agriculture, 
Valuable Tables for Farmers and others, etc. 

It is intended that the work sliall be practical, excollcnt in the 
beauty of its illnstratinns, and in ite adaptation to_ the wants of 
American Farmers, superior to nnylblng of tho kind lierctoforo 
pablisbed. 

In its general features it is like the Agrieultural Annual for lf«7. 
containing an Almanac, and Calendar, and there will bo add^a 
list of dealers in Agricultural Implements, 8e»ls, etc. Sent post- 
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